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ABSTEACT 

Eeported is one of five studies of how scientists and 
engineers, located far from metropolitan areas, are able zo maintain 
knowledge and skill levels in rapidly changing fields. This 
investigation concentrated on a representative sample of 30 sicall 
industries in central and northern Wisconsin. Interviews and 
questionnaires were used to assess interests and involvement in 
continuing education of both employers and research and development 
personnel. Besults presented deal with types of continuing education 
opportunit"A-:S, levels of participation, program effectiveness, 
company policies, and employees' needs and interests in continuing 
education- (Author/WE) 
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Sampling fi Demographics 

1. Study (sample) firms are representative of industry in central . 
and northern Wisconsin. (Table 6) 

2 Major fields of engineers and applied scientists employment 

are mechanical engineering, design, industrial engineering and 
research and development. (Table 7) 

3. Most middle managers have attended post-secondary school and 451 
have a bachelor's or higher degree. (Table llj 

4. Less than half the middle managers have been working in technical 
jobs fewer than 10 years. (Table 13) 

5. Over three-fourths of the middle managers read a journal regularly. 
(Table 14) 

6. Over half of the middle managers consult with colleagues in other 
organizations on a regular. basis. (Table 15) 

Continuing Education Opportunities 

7 UW 4-year campuses offer 170 degrees in applied science and 
engineering; 25% of these degrees are available in central and 
northern Wisconsin. (Table 16) 

8 VTAE schools and institutes offer 344 diploma and associate degree 
programs in trade and industry; 58% of these programs are available 
in central and northern Wisconsin. (Table 19) 

9. Wisconsin independent colleges and universities °ffer 102 applied 
science and engineering programs; only 36% are available m central 
and northern Wisconsin. (Table 21) 

10 UW-Extension's applied science 5 engineering department offers an 
extensive independent study program and electromedia systems to 
deliver continuing education to "off campus" sites; technical regular 
courses, seminars, workshops, on the other hand, are available mostly 
in Milwaukee and Madison. (Table 22A) 

11 Professional and trade associations offer both technical and non- technical 
programs; 45% of the technical and 16% of the non-technical programs 

were delivered in central and northern Wisconsin areas, (Table ^:>) 
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Cont inuirif', licl u l- alion Par ticipation 

12. ProRrams provided by compairics themselves are predominately 
technical. Very few non-technical courses are presented 

at the industrial plant, (Table 24) 

13. Scientists and engineers participated in about two-thirds 
technical courses and one-third non-technical courses. 

In the future they would likea2S per cent increase in technical 
subjects and an 11 per cent increase in non-technical subjects. 
(Table 25) 

14. Scientists and engineers have participated most often in seminars, 
conferences and workshops as forms of continuing education delivery. 
While these were still desirable, respondents wanted a significant 
increase in the number of credit and non-credit college offerings 

in the future. (Table 26) 

15. Most industrial employees participate in continuing education 
provided by non-educational institutions. However, in the future, 
respondents wanted post-secondary institutions, especially UW 
institutions, to provide a larger share of continuing education. 
(Table 27) 

Continuing Education Accessibility 

16- About two-thirds of top managers felt continuing education 

opportunities were accessible, but almost half also said they 

had problems with where thqse activities were located. (Tables 28 5 29) 

17, The location of non-technical programs appears to be more of a 
problem than the technical programs- This supports an earlier 
finding that professional associations (#11) and companies (#12) 
do not offer many non- technical programs in the study area. 
(Table 30) 

18, VTAE institutes were judged the most accessible types of organizations 
providing continuing education. Also technical courses taught in 
seminars, conferences, and workshop formats were more accessible 

than college technical credit courses. (Table 31) 

Continuing Education Effectiveness 

19, In-service technical courses were the most effective forms of 
delivery of instruction. (Tables 32, 33, 37) 

20, College credit and non-credit courses were one of the least effective 
types of continuing education, but correspondence courses or organized 
self-study courses were the most ir effective forms of delivery, 
(Tables 32, 33, 37) 

21, Technical courses tended to be more of a problem in meeting compam 
continuing education needs than non-technical courses, Jable 36) 
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22. TechriiCiMl Jiusorvico pro;.|rHms ofrcrotl by thu coiimniiy ItfuOf wot'o the 
most cfrectlvo cont:h)uiiu; oiluciilloii prof;7*(iins . (Tabla 27) 

23. Scheduling of classes was n probloni for a third of the rcHpoiulonts, 

and 20 per cent said more oveninji classes woro neodud. (Tables 38 T, 39) 

Continuing Education Attitudes 

24. Over two- thirds of the top manap.ors thoucht technical and non- 
technical continuini; education was very important to their company. 
(Table 40) 

25. The main reason continuing education was important was to keep 
employees current with technolot^y, and to help employees perform 
their present jobs better. (Tables 41, 42, 43) 

26. Company presidents rated the need for employee personal development 
much higher than did middle managers. (Tables 42 5 43) 

Continuing Education Incentives 

27. The primary motivators for employee participation in continuing 
education were self-satisfaction and personal growth- (Table 44) 

28- The best continuing education delivery systems to motivate employees 
to perform their jobs better were seminars, conferences and work- 
shops- (Table 45) 

29- Top managers did not see employee motivation to pursue continuing 
education as a problem, nor did they feel the lack of incentives 
for employee participation in continuing education as a problem. 
(Tables 46 5 47) 

Continuing Education Company Policies 

30. Over two-thirds of the companies did not liave a formal policy on 
continuing education. (Table 48) 

31. Most companies reward employee participation in continuing education 
by recording these activities in their personnel file. Only 20 per 
cent provide pay raises, promotion, certificates of completion and 
released time. (Table 50) 

32. A large number of companies did not have a differential policy for 
supporting employees pursuing a degree and those not seeking a 
degree. (Table 51) 

33. Most companies had a policy that employees luust successfully complete 
a credit or non-credit course in order to receive reimbursement. 
(Tables 52 5 54) 

34. The numbers (%) of companies providing partial or full reimbursement 
for credit instruction were: 64% paid tuition, 40% paid books fi 
supplies, 3% paid travel, and 20% gave released time. (Table 53) 
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V^ Tho numbors ('u) of campnnios provlillnR partial or rull roiinbur^oniQiU 
for non^crctUt intaruiaion woro; paid tuition, 50li paUl books 

ami supplies, LVu paid travel ami \(A «avo released time, (Table Sf)) 

SO, Sampled companies stronRly supported employees attendance of workshops, 
conferences and seminars, Tho numbers W of companies providing 
"total reimbursement" for these types of instruction were; 90^u paid 
all fees; 87-6 paid for all books and supplies, and 80^i paid for all 
travel expenses, (Table 56) 

'S7, Organized self-study employees engaged in was the least supported 
typo of continuing education activity. About half the companies 
partially and fully paid for employee fees and books and supplies, 
(Table 58) 

Conti nuinfi Education Funding 

38. Most companies fund their employees continuing education activities 
out of a departmental fund, (Table 59) 

39. Companies average (median) annual expenditure for tuition and books, 
materials and travel costs increased from $900 to $1450 during 
1976-1978. (Table 60) 

40. Companies estimated they would spend on the average (median) $2165 
in 1979 and $2,333 in 1981. (Table 61) 

41. Top managers did not see monetary problems as a limitation to 
company personnel involvement in continuing education. Furthermore, 
these respondents thought there was a good return on their investment 
in continuing education. (Tables 62 § 63) 

42. Only 17% of the middle managers enrolled in continuing education 
activities not supported by company funding. (Table 64) 

Continuing Education Equipment and Materials 

4*^. Very few companies owned their own education equipment. The 

equipment they did have were traditional items, e,g,, movie and 
slide projectors. (Table 66) 

44. The average expenditure to purchase, replace and maintain educational 
equipment was about $300 a year. (Table 67) 

45. Only 25"s of the companies owned educational materials (books , pamphlets , 
etc.). The average expenditure for these materials was $684 in 1978. 
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Chapter I 
Introduction 

The National Science I'ounclation has been concerned for some years with 
continuing education opportunities for scientists and engineers. Numerous 
studies have boon commissioned and conducted over the years to keep abreast 
of thi-s general concern. It was in 1977 that NSF decided to fund five pro- 
jects which limited this concern' to only small geographically dispersed indus- 
tries. The problem simply stated was, how are scientists and engineers located 
at great distances from metropolitan areas able to keep up to date in technical 
fields which are rapidly changing. 

The five selected NSF studies all dealt with this same problem. Battelle 
Columbus Laboratories sampled small firms "nationally , North Carolina State 
University studied firms throughout North Carolina, three institutions (Univ- 
ersity of Missouri at Rolla, University of Arkansas and Oklahoma State University) 
investigated firms in the Ozark region, and the Charleston Higher Education 
Consortium visited firms in a tri-county area in South Carolina. The Wisconsin 
study, reported in this investigation, concentrated on small industries located 
in central and northern regions of the state. The upper three-fourths of 
Wisconsin became the study target areas because it is characterized by smaii 
towns to medium size cities with educational institutions not specializing in 
continuing education programs for scientists and engineers. On the other hand, 
the southern geographical quarter of the .-.e has a high density population 
and a long history of well developed scientists and engineering continuing educ- 
ation programs offered through University of Wisconsin-Extension, University of 
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Wlscon;ilM-M(ulUoii, lliil vpr^ i ty of Wlsconn iii-MUwaiiI>oo . iind ailu-r piuii-Jirn'oiulfiry 
Institut ions hiuI prpfossionnl naiioclai lonn , 

Whllo aoiiio nppUocl acinnlints unci oni'.lnuorliii! proai'miir. linvi' Ikhmi ilulivuvod 
in tho iitudy nvon, no coiiiprclionr.lvo neoch; ns.'ioiifliiiont. linr. boon condiKUtnl .sincu 
1972 to dotoniilno how extonslvo such pro(;r;niimi nji Is nuodod. 
Project Qb jccttvos 

Uslnc n roprosontativo sinnplo of 'M) sumll nooavnphlcnl ly dlspurr.dd Indus- 
tries in the central and northern three cpmrtors of Wisconsin, iho J-allowinf. 
objectives were a;;sossod in this study; 

1. To determine existing continuing education opportunities for omployod 
scientists and engineers in the study area. 

2. To identify the agencies, institutions, industries and professional 
associations which provide continuing education, credit and non-credit, 
courses in the study area, 

3. To investigate the type of instructional systems currently beina used 
by industry to deliver continuing education for employed scientists 
and engineers in the study area. 

4. To determine the accessibility of continuing education opportunities 
for employed scientists and engineers in the study area. 

5. To identify the locations where continuing education activities for 
employed scientists and engineers are being conducted in the study 
area. 

6. To assess the unmet continuing education needs and specific subjects 
desired by employed scientists and engineers in the study area. 

7. To identify the incentive systems used by industries in the study 
area to motivate employed scientists and engineers toward continuing 
education opportunities. 

8. To investigate the educational materials, facilities and equipment 
used by industry in the study area to support continuing education 

gpj^- programs for employed scie;itists aod^engineers. 



Tlio rir^t nctivUy wn^ to nn^rult tluHH^ firnilvuitP jvtiulonl^i who wor^^ nhlp 
to conduct Intt^rvU^w.s niul conincruct quoJitionnuivoii, Tho llnivcn^slly oT Wi.^uMMUsin-' 
Cshkonh'.s dopnvtmont p.sychology and CoIIo^p of nn.ihipr^ri AdmiiilfU rat l»)n wuih^ 
contacted to rocoipioiul gvadnato ^tudoata who could erriuM lvoly poiMorni lliotiO 
tasks, I'our Industrial psycholony sludonts applitul fur i\\o li^adualo aMnlstanl 
posit I on s. 

Assistant Vice Chancollor for Continuing liducatlon, dohn W. SchinUU;, and 
the NSF Project Director, W. Sam Adams, Interviewed these applicants, hased 
on previous experience, education, and interest in the project, the following 
students were selected; Timothy Braulick, Bruce Knox, and hrian Tyler. The 
former two were second year graduate students, while the third was a first year 
student in the M.S. in Psychology program at the University of Wisconsin-Oshkosh . 
Study Parameters 

The Classified Directory of Wisconsin Manufacturers was the principal 
reference for identifying the study companies. It lists about 94 per cent of 
all industrial workers and about 6500 firms. This reference classifies indus- 
tries by group numbers according to definitions established by the Standard 
Industrial Classification (SIC) Manual, published by the U.S. Bureau of the 
Budget. The criteria for study companies were: employed engineers and scien- 
tists, located in the upper three quarters of Wisconsin and employed fewer than 
500 people. 

The following procedural steps were taken systematically to select 30 
small geographically dispersed industries located in central and northern Wisconsin. 
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Review of this distribution indicated the sample was representative of 



the population even though the very small counties were not selected for study. 
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Criterion ^'2. Dr. Jcrald Levy, research psychologist, Rattcllc Columbus 
Laboratories, Columbus, Ohio, was consulted on SIC codes which are represen- 
tative of firms most likely to employ scientists and engineers. These codes 
and the distribution are shown in Table 2. 

TABLH 2 

Standard Industrial Classification (SIC) Categories 
§ Percentages of Small Industries Meeting Study Criteria 



p_ J- # 
L>Oa6 " 




Population 


Sample 


90 ' c 

S 


P nn H Ft K* 1 n H "tp H P rn du c t s 


18.2% 


1S% 


C'i S 


T 1 linK O T» fv l\fo 0/1 pTT^rlllPl" C 
JLUJIIUCX H iiUUU rlUUliL^Lzi 


4.6 


6 


Zo S 


DfaY-»rk"r» P AT 1 i 0/1 P T*r* rli 1 r"1" c 


5.4 


6 


z/ s 


rnnLing Q rUUllbUlIlg 


12.0 
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28's 


Chemicals § Allied Products 


2.8 


3 


29's 


Petroleum § Coal Products 


.3 


3 


30' s 


Rubber § Misc. Plastics Products 


4.6 


4 


32's 


Stone, Clay P, Glass Products 


6.9 


0 


33' s 


Primary Metal Industries 


3.6 


6 


34's 


Fabricated Metal Products 


11.9 


19 


35's 


Machinery, except Electrical 


20.5 


20 


36* s 


Electric § Electronic Equipment 


2.8 


6 


37's 


Transportation Equipment 


3.4 


3 


38's 


Instruments 5 Related Products 


1.6 


0 


48's 


Communication 


.1 


0 


73's 


Business Services 


.3 


0 


89 's 


Miscellaneous Services 


1.1 


3 


100% 


100% 



The results of the sampling were discussed with Dr. Gerald Levy and Dr. 
Gene D'Moore, NSF Project Officer. Both indicated the SIC sample was adequate 
and sufficient to proceed to the next sampling stage. 

Criterion #3. Using the Classified Directory of Wisconsin Manufacturers 
each of the 51 studied counties was reviewed to determine those firms which met 
the SIC codes criteria and employed 500 or fewer people. Those companies not 
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listing employee size were eliminated from further consideration. A total of 
1266 companies qualified according to these criteria. The population parameters 
showed that over two-thirds (71%) of the companies employed 50 or fewer people. 
Since an objective of the project was to include companies of all sizes up to 
500 employees, a decision to under- represent very small size companies was made. 
This decision was endorsed by Levy and D'Moore. The distribution of company 
size for the population and sample is reflected in Table 3. 



TAB LP. 3 

Size of Compjiny (Total Employees) Distribution 
of Small Industries Meeting Study Criteria 



Company Size 
Intervals 


Population 


S amp 1 e 


0-50 


71.0% 


26% 


51-100 


11.8 


23 


101-150 


6.0 


12 


151-200 


4.0 


IS 


201-250 


2.0 


3 


251-300 


1.8 . 


6 


301-350 


1.0 


0 


351-400 


1.0 


6 


401-450 


.5 


3 


451-500 


1.0 


6 




100% 


100% 



The sample of companies by size of employees was well distributed across 
all intervals of company size. The only interval not sampled was 301-350 which 
was expected since four intervals had frequencies of only one per cent of the 
population. 
Sample Procedure 

The study proposal required that the sample industries be representative 
of the small geographically dispersed industrial population. To insure at least 
30 companies would participate. Dr. Gerald Levy recommended that 50 firms be 
initially selected since all these firms would not agree to take part in the study 



The first step in sampling was to choose 50 companies in ihv [iJ study 
counties which met the study SIC codes and employee size criteria. Using tlic 
Classified Directory of Wisconsin Manufacturers , each county^s qualified 
companies were listed. A table of random numbers, from a standard statistical 
text, was used to select the final sample. 

In the SIC distribution, several categories were not represented because 
of the small sample size, e.g. communication, business services, i nstruiiicnts 
and related products, and stone, clay and glass products. Also, the sampling 
procedure slightly over and under- represented several SIC categories, e.g. 
fabricated metal products and printing and publishing respectively. 

The sampling procedure resulted in 51 small geographically dispersed 
industries located in central and northern Wisconsin. Appendix A-1 lists the 
firms, names, and number of employees, SIC codes, main products and location. 
Initial Contact 

To interest companies in participating in the study, a letter personally 
addressed to each corporate head was mailed from the University of Wisconsin- 
Oskhosh Chancellor, Edward M. Penson. The December 1978 letter introduced 
the project director. Dr. W. Sam Adams, and explained the importance of the 
study to small companies. A follow-up letter was sent by the project director 
a few days later elaborating on the objectives of the study and attaching a 
project summary which was taken directly from the study proposal. 

During late December 1978 and early January 1979 the project director 
telephoned each corporation head to determine the company^s willingness to 
participate in the study, and to make arrangements for an orientation conference 
to answer questions about the project, ask when project staff could visit each 
firm, and what corporation officers should be interviewed. 

After contacting each corporation, 20 chose not to participate. The 
reasons why each firm did not agree to participate are briefly noted in 
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Appendix A-2. The main categories for company non-participation are indicated 
in Table 4, 

TABLE 4 

Main Reasons 20 Firms Did NOT Want to Participate in Study 
Reasons Number of Firms 

Unable to reach chief 6 
administrative officer 

No or too few S/E 11 
employees 



Study not appropriate or 
too busy for study 



20 



Regional Conferences 

The 31 remaining companies agreeing to participate in the study were 
invited to meet with the project staff at a location near their facilities. 
Originally, all participants were to come to Oshkosh for a project orientation 
session and a luncheon on the University of Wisconsin-Oshkosh campus. However, 
after discussions with corporation heads, it was agreed that it was more con- 
venient for company representatives to meet at a site close to their place of 
business. 

Five regional conference sites were identified in the study area: 
University of Wisconsin Center-Sheboygan; University of Wisconsin-Oshkosh; 
University of Wisconsin-Green Bay; University of Wisconsin Center-Marathon 
County; and University of Wisconsin-Stout. The conferences were held in early 
February 1979 and of the 31 companies invited, 26 attended and the remaining 
five were visited and delivered conference materials in person at their plant 
site's. 
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The conference materials handed out included: 

1) NSF Conference Review Sheet - an instruction sheet providing 
the conference attendee with areas to be covered in the 
President's interview and requesting him to distribute several 
questionnaires to selected employees. 

2) NSF Study Definitions - these are key terms and parameters 
used in the study. 

3) Company Policy Questionnaire ~ an instrument used to gain 
information about continuing education policies and reim- 
bursement plans. 

4) Scientists/Engineers, Technicians and Technologists Question- 
naire - an instrument which was used to solicit date from 
company technical personnel. Each company representative was 
asked to specify how many persons met the NSF study definition 
categories and that number of instruments was given to the 
representative at the conference. 

5) Presidents Qeustionnaire - an instrument to assess each corporation 
head's perspectives on certain continuing education issues, work 
group organization, product changes, technological problems and 
procedures used to solve problems. 

6) Interview sheet - this sheet requested conference participants 
to list name and positions of people to be interviewed. 

In addition to interviewing each company president, two to five other key manage 

ment and top line technical supervisors having major responsibility for the oper 

ation of the company were asked to be interviewed. 

Site Visitations 

During the months of February, March and April 1979 sample companies were 
visited by project staff. Scheduling site visits in a region was a problem 
since corporation officers were quite busy; therefore, it was difficult to or- 
ganize visits to i number of companies in a two or three day period. However, 
in most cases, this was accomplished without an exorbinated amount of project 
staff ''slack time". 

Three companies prior to visitation indicated they could not participate 
further in the study: Northwestern Motor, Eau Claire; Durand Canning Company, 
Durand; and Sargento Cheese, Plymouth. Their reasons varied, but the main one 
was lack of time for company officers to be interviewed. 
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Instruments Design 
In order to assess scientists and engineers experiences about their 
interests in continuing education, interview instruments and questionnaires 
were designed. The process for developing valid and reliable instruments 
was lengthy and exhaustive. 
Phase I 

One of the first tasks was to refine the definitions of scientists and 
engineer so the terms were operational and applicable to area industries. 
Since paper is a significant industry in Wisconsin and firms employ large num- 
bers of technical people, the Technical Association of the Pulp and Paper In- 
dustry (TAPPI) was the first organization contacted. The Lake States section 
of TAPPI invited the project director to an executive committee meeting October 
25, 1978 in Wausau to discuss definitions and size of companies to be sampled. 
Two TAPPI officers. Chairman Lloyd Mekela and Vice Chairman Kelly Knutson, sug- 
gested expanding the scientist and engineer definition to technicians because 
of the crucial net;d for continuing education for people without college degrees. 

On November 15, 1978, Dr. Adams met with Dr. John Klus, Chairman, Depart- 
ment of Engineering and Applied Sciences, University of Wisconsin-Extension in 
Madison to discuss the project goals. Dr. Klus has been a frequent NSF grant 
recipient involving studies of scientists and engineers continuing education, 
and his advice on the project was extremely valuable. Several of his question- 
naire- ^-^rvsd as invaluable instruments for designing this project's instniments. 

On November 15, 1978, Mr. Fred Disch, Personnel Wage Specialist, Kimberly- 
Clark Corporation, Neenah, Wisconsin, discussed, with project staff, the accepted 
job duties and positions of scientists and engineers employed in industry. He 
provided advice on how to interview corporation executives and suggested specific 
items for questionnaires. He also discussed levels of supervisory responsibility 
and job descriptions of technical people employed in industry. 

ERIC , ' is 
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Phase II 

The National Science Foundation requested the five project directors 
receiving awards in continuing education for small or dispersed industry to 
meet November 21. 1979 at Battelle Columbus Laboratories. The purpose was to 
coordinate the five grants as much as feasible through common agreement on 
definitions, terminology, data collection processes, instrumentation and 
sampling plans and procedures. The outcome of the meeting was a common set 
of definitions and parameters, project activities, and future coordination 
plans, A summary of the NSF Project Directors meeting is included in Appendix 
A-3. 

Phase III 

Since the project graduate students had not had extensive practical ex- 
perience with interviewing, several workshops were proposed. Mr. Roger Westphal, 
Acting Director of Career Placement and Planning, University of Wisconsin- 
Oshkosh. designed three sessions to help the students construct an effective 
interview instrument and allow them to practice interviewing in. hypothetical set- 
tings. Appendix A-4 provides an outline of the topics covered in the interview 
workshop. 

During the same period, the project staff began constructing questionnaires 
for eliciting information on items which were appropriate for interviews, Mr. 
Westphal advised that interviews should consist of statements requiring judge- 
ment and perspective on the part of the respondent. Questionnaire items, on the 
other hand, should stress specific detail questions which could be answered easily 
and quickly. In both types of data gathering instruments, many of the items were 
drawn from Battelle Columbus Laboratories and University of Wisconsin-Extension 
questionnaires . 

Draft copies of each instrument were sent to Dr, Klus. Dr. D'Moore. Mr. 
Disch. Mr. Westphal, Dr. Schmidt and the five NSF project directors for comment 
and review. To insure all questions and statements used were pertinent to the 
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project objectives, a matrix indicating instrument items and project objectives 
was designed. Table 5 illustrates this matrix. 

Final instruments were pilot tested in January 1979 using three Oshkosh 
companies: Sorgel Electric, Lenox Candle and Muza Metal. The staff graduate 
students conducted interviews and submitted questionnaires to employees of these 
firx':. Their responses provided valuable input into the final revisions of all 
the company instruments used which are included in Appendix A-5. 
Phase IV 

In addition to sampling small industries about their involvement in con- 
tinuing education, the project also set out to inquire about what continuing 
education offerings and activities are being performed by technical and profes- 
sional associations and post-secondary institutions in the study area. 



TABLE 5 

Instruments and Project Object 



ives Matrix 
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Goals 


Company 


(Abbreviated) 


Interview/ 


Instrument 


Demographics 




Available C. E. 


1,3,4,7 


opportunities in 




this area 




Organizations 


3,4,7,8 


which provide 




C. E. courses 




in area 




Types of C. E. 


1,3,4,7 


delivery system 




used by industry 




in area 




C.E. accessibility 


1,3,4 


in area 5 where 


6,7 


C.E. is offered 




Unmet C.E. subjects 


3,6,9 


need to be provided 




Incentive systems 


2,5 


used for C.E. 




participation 




Education materials 


1,3,4,7 


5 equipment used 




by industry 





Company 
Presidents 
Question . 

1,5,9 
2 



3,4 



Company 

Sci./Engin. 

question. 

1-4, 7-9 
14 

5,10,11 



12,15,17 
19,21,6 



5,10,15 
17,19,21 



15,17 
19,21 

16,18 
20,22 

13 



5,10 



Company 
Policy 
Question. 



10,11 



10,11 



Prof. Assn. 

Interview 

Instrument 



1,2,^5,4,5 
6,7,8,9 

10,11 



1,3 
2,3 
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Several appi'oaches were employed to reach professional associations of 
engineers and scientists* The purpose was to obtain information about educational 
or training program offerings they currently were offering and were planning 
for in the future, and to determine need for engineering programs in study area 
(Central and Northern Wisconsin), Names of 47 associations were obtained from 
TAPPI officers, Dr, Klus, and interviewees during company interview visits, A 
list of these associations is shown in Appendix A-6, 

The initial contact with professional associations was through a letter 
informing officers about the project and requesting their participation in a 
phone survey. Thirty-four associations had officers who could be contacted 
by phone, and the staff was able to complete 23 interviews. In order to 
achieve a higher response rate, 19 associations were sent letters asking 
officers to complete a short questionnaire of which six responded. Five 
associations were not able to be reached either by phone or letter. Appendix 
A-6 provides sample instruments used in obtaining association data. 
Phase V 

The technical programs offered in Wisconsin's post-secondary institutions 
were reviewed. These institutions included Wisonsin Vocational, Technical and 
Adult Education System (VTAE) , University of Wisconsin C2-year) Center System, 
Wisconsin independent colleges and universities. University of Wisconsin System, 
and University of Wisconsin-Extension^s, Department of Engineering and Applied 
Science, In addition, technical and non- technical programs provided by profes- 
sional and trade assiciations and industry itself were analyzed, A list of 
scientific and engineering program and non-technical offerings for each of 
these organizations are summarized in Appendices B-1 through B~9, 



4 , 
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Chnptcr III 
Study Results 

An important aspect in intexprcting the results of any study is knowing 
the parameters and characteristics of the population and participants. The 
sample industries have already been defined by SIC company size and location 
in Chapter II, and are detailed in Appendix A-1. In order to discuss and 
assess industrial location and continuing education accessibility in Central 
and Northern Wisconsin a number of geographical areas need to be identified. 
The most acceptable method is to adopt an existing structure which is well 
recognized. Since this study is concerned with post-secondary education, 
regardless of what organizations delivered the instruction, the Joint Administrative 
committee on Continuing Education (JACCO) regional map was used to help define the 
areas for the study. JACCE combines all Wisconsin public higher education 
institutions into one advisory group, i.e.. the 13 four-year campuses and 14 two- 
year campuses of the University of Wisconsin System and the 38 main campuses 
of the vocational. Technical, and Adult Education System. There are distinctive 
mission differentations among institutions, especially between the UW System and 
VTAE system. These differences will be explained later under the study section 
dealing with the continuing education opportunities. (pp. 23-27) 

The purpose of JACCE is to facilitate planning in the area of continuing 
education in six regional councils, in order to give great autonomy and respon- 
sibility for dealing with problems of coordination which are local in nature. 
At the state level the committee serves to provide clarification in cases that 
extend over several regions, and to develop recommendations for statewide policy. 

The regional council areas are shown in figure 1. The study area encompasses 
four of the areas, i.e.. North West, North Central, Western and North East. 
Public post-secondary institutions are also identified on the map. 
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AS discu=sod l„ Chapter II. there are about 6S00 industries identified 
i„ the Classified Direetory of Wisconsin Manufacturers. TaMe 6 shows the 
number and proportion of the total state industrial population and the sample 
eo,^anies in each JACCE area. Over half C52%1 of all Wisconsin industr.es 
are located in the southed one-,uarter of the state, which indicates the 
high concentration of industry in this area. 

TABLE 6 

Wisconsin Industrial Population § Study Sample Industries 
JACCE Areas 



In Study Area: 
North West 
North Central 
North East 
Western 
Total In Study Area 
Outside Study Area: 
South West 
South East 
Total Outside Study Area 3391 
GRAND TOTAL 6505 



Industrial 
Population 

# % 


Sample 
Companies 

i i 


Study Area 
Industry Populat 

i i 


2S3 


4 


2 


7 


2S3 


8 


449 


7 


S 


16 


449 


IS 


1844 


28 


19 


61 


1844 


59 


568 


9_ 


S 


16 


568 


18 


3114 


48% 


31 


100% 


3114 


100% 



729 
2662 



11 
41 

52% 
100% 



Table 6 also illustrates the representativeness of the sample is of the total 
industrial population. However, it should be cautioned that the study sample 
excluded ca.panies larger than 500 employees. Therefore, the sample and the 
industrial population have similar proportions for the number of companies but 
dissimilar proportions for the size of companies. 



Types of Industry Fields 

Besides identifying these firms by SIC index in Chapter II. company 
presidents were asked what field of engineer! iig and applied science were the.r 
people primarily engaged in. Thirty respondents indicated many technical 
activities, but the highest frequencies were in mechanics, design, and industrial 
fields; a particularly interesting fact was 17 presidents said their company 
was principally involved in research and development work. Since companies 
are engaged in numerous technical activities, the total number of responses 
in Table 7 aggregate to more than the number of respondents. 

TABLE 7 

Fields of Engineering 5 Applied Science that Scientists 
5 Engineers are Primarily Engaged in CN=30) 



Field 



Number of Responses Field 



Number of Responses 



Chemical 

Design 

Electrical 

Industrial 

Mechanical 

Paper (Pulp) 

Plastics 

Process 

Research 5 Development 
Architectural 



9 

20 
12 
18 
23 
4 
4 
14 
17 
2 



Standards 

Procedures 

Food Processing 

Structural 

Maintenance 

Ferrous 5 Nonferrous 
Metals 

Foundry 

Metal Working 

Electronic 

Civil 



0 
1 

1 
1 
2 
0 



Respondents Characteristics 
The background of respondents are important to understand for the purposes 
of interpreting their attitudes and experiences relating to continuing education. 
The demographic data on interviewees and questionnaire respondents are discussed 
in this section. 
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Top Management 

Thirty company presidents or their representatives chose up to three top 
management people to be interviewed, in addition to themselves. Selection of 
key company personnel was verified by the respondents' level of supervisory 
responsibilities shown in table 8. These 116 people, therefore, would appear 
to have a good understanding of the company's and employees' continuing education 
needs and activities. No other demographic data was elicited from top managers 
and no data was collected on presidents or their representatives as a unique 
group • 

TABLE 8 

Top Manager's ' of Responsibilities 

Title/Position Interviewed % Interviewed 

No Supervisory Responsibility 9 8 

Supervision of Technicians and/or 41 35 

Non-technical Personnel 

Supervision of Engineering and/or 13 11 

Scientific Personnel 

Management of a Major Department, 29 25 

Division, or Program 

General Manager of an Organization 24 21 

TOTAL 116 100% 

Middle Management 

In addition to selecting interviewees, company presidents were asked to 
distribute scientists and engineer questionnaires to their key technical people. 
These included 192 scientists, engineers, technologists and technicians who 
held primarily middle management positions. About three-fourths of the respon- 
dents had some supervisory responsibilities. 
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TABLH 0 

Middle Manager's Level of Supervisory Responsibility 



Super\^isory Responsibility # of Responses % of Responses 

No Supervisory Responsibility 46 24 

Supervision of Technicians and/or 75 39 
Non-Technical Personnel 

Supervision of Engineering and/or 27 14 
Scientific Personnel 

Management of Supervisory Personnel 19 10 

Executive (Upper Management) 21 11 

No Response 4 2 

TOTAL 192 100% 



Middle managers were asked to describe their highest current level of 
technical responsibility. Over half indicated they performed technical work 
rather independently under general supervision by others, whereas 44 per cent 
said they received specific directions from supervisors. 

TABLE 10 

Middle Manager's Level of Technical Responsibility 

Technical Responsibility # of Responses % of Responses 

Perform limited assignments with 
specific direction under an 
experienced Engineer or Scientist 

Perform assignments with limited 
directions, with a general review 
of work done 

Independently perform most work 
with directions only to general 
results expected 

Independently work in extending 
known techniques, data, etc. 

Technical direction and review of 
work performed by others 

No Response 

Er|c total 



8 

21 

60 

23 
76 

4 



4 

11 

31 

12 
40 
2 

100% 
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Another characteristic of small company middle managers is their level 
of formal education. Most respondents (GS"a) had some post-secondary education 
in their technical field. About one- third of the middle managers had a bachelor's 
degree and 9 per cent had a post graduate degree. 

TABLE 11 

Middle Manager's Highest Degree Earned 



Degree 


# of Responses 


% of Responses 


High School Diploma 


61 


32 


Associate or Technical Degree 


29 


15 


Bachelor's Degree 


70 


36 


Master's Degree 


12 


6 


Ph.D./Ed.D./M.D. 


5 


3 


Certification 


3 


2 


No Response 


12 


6 


TOTAL 


192 


100% 



The fields of applied science and engineering middle managers were en- 
gaged in were quite diverse. As might be expected, small industry technical 
employees spend most of their time in mechanical and industrial activities. 
However, about 17 per cent of the respondents said they were involved in research 
and development work. Since an employee may be working in more than one technical 
area. Table 12 percentages accumulate to more than 100 per cent. 
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TABLE 12 
Middle Manager's Areas of Work 



Field of Work 


# of Responses 


•u of Responses 


Mechanical 


82 


43 


Industrial 


74 


39 


Design 


54 


28 


Electrical 


40 


21 


Chemical 


55 


1 Q 

lo 


Process 


35 


18 


Research q Development 


33 


17 


Plastics 


28 


15 


Paper CPulp) 


22 


12 


Civil Engineering 


5 


3 


Computer Science 


2 


1 


TOTAL 


410 


N.A. 



Middle Managers were asked how many years they had worked as a scientist, 
engineer, technologist, or technician. Interestingly, many of these people are 
relatively new to this type of industry. Almost half C44%) of the respondents 
have been employed ten years or fewer in technical jobs. 

TABLE 13 . 

Years Middle Managers Have Worked in Technical Jobs 
Years Employed # of Responses % of Responses 



1 - 


5 


44 


23 


6 - 


10 r 


41 


21 


11 - 


15 


25 


13 


16 - 


20 


26 


14 


21 - 


25 


8 


4 


25 - 


30 


8 


4 


31 - 


35 


6 


3 


36 - 


40 


6 


3 



Q No Response 28 '^^ 

ERIC total ' 192 100% 
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Oiiu of the informal ways for scientists and engineers to further tlioir 
education is to read professional and trade journals. W\cn asked how often 
middle managers read technical publications, about three fourths said they 
read one to three on a regular basis. 

TABLE 14 

Frequency With Which Middle Managers Read Scientific Journals 
or Periodicals on a Regular Basis 

Frequency # of Responses % of Responses 

Do Not Regularly Read Any 44 23 

Read One Regularly 35 18 

Read Two Regularly 40 21 

Read Three or More Regularly 68 35 



No Response 



5 3 



TOTAL 192 100% 

Another way people gain valuable information relating to their jobs is 
through communications with people in the same speciality. Middle managers 
were asked how many colleagues "in other organizations" they exchanged tech- 
nical information with on a regular basis. Over a third of the respondents 
indicated they contacted associates frequently, and another fifth said they 
did so four or more times on a regular basis. 

TABLE 15 

Number of Colleagues In Other ^Organizations With Whom Middle Managers 
Exchange Scientific or Engineering Information on a Regular Basis 

Number of Colleagues # of Responses % of Responses 
None 77 40 
One to Three 71 37 
Four or More 37 19 
No Response 7 ^ 
TOTAL 192 100% 
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lied Science f, Enr.inecrinp. Continuing Hducation Qpportuniticj 



The first and possibly the most fundamental objective o£ the project 



was : 



To determine existing continuing education opportunities 
for employed scientists and engineers in the study area. 

The data gathered were mainly derived from existing program materi.ils 
obtained from post-secondary educational institution, professional and trade 
associations, and industry itself. Anyone questioning whether or not the 
state of Wisconsin provides a comprehensive continuing education program in 
applied sciences and engineering need only review Appendices B-1 University 
of Wisconsin System, B-2 University of Wisconsin Center System, B-3 and B-4 
Vocational, Technical and Adult Education System, B-5 Independent Wisconsin 
Universities. B-6 and B-7 Professional and Trade Associations, and the dis- 
cussion in this section on University of Wisconsin-Extension. This section 
of the report discusses the opportunities available; other sections deal with 
scientists and engineers continuing education participation. 

Before discussing post-secondary opportunities in Wisconsin, clear 
statements about each type of institution's mission should be made. Mission 
differentation is important because an institution which may be close in 
proximity to a company may not have science or engineering programs since 
it has not been changed to offer these programs. 

The University of Wisconsin System and the Vocational, Technical 
and Adult Education System established a Joint Administrative Conunittee on 
Academic Programs (JACAP) to clarify and monitor mission differentation 
between the systems. In July 1974 JACAP received a request to define the 
the term "occupational" as it was used in several UW institutions mission 
statements. As defined by University of Wisconsin System 1971 merger law 

(Chapter 100, Sec. 11), 

"the UW System shall not broaden the system's post-high school 
collegiate training mission to include the preparation of persons for semi- 
professional or skilled trade occupations beyond those offered during the 
1971-72 academic year unless approved by the board of vocational, technical 
and adult education." 
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Also Mrticuhilcd in the iiierRc-r l:iw (Ch.-iptcr 100, Sec. IfO 
board (WIi VTAli] shall be responsible lor the ii.i t i at i on . ck<volopincnt mai ntfiK.nco 
and sup.Tvision of pvofirams with specific occupational orientations below the 
baccalaureate level, Includina torminul associate degrees, training of apprentices 
and adult education below the prof vssi onal level." 

As these statements apply to this study, the UW System institutions 
may offer "professional" programs for scientists and engineers to culminate in 
a baccalaureate degree or higher degree whereas the VIAE system may provide 
programs for the technician which are below the baccalaureate degree. There 
are distinct mission differences between every higher education institution in 
Wisconsin which are clearly stated; it is beyond the purview of this study to 
specifically identify each one. However, in considering the following opportunities 
section of the report, the reader should be aware some of the results may be 
affected by mission dif f erentat ion . 

University of Wisconsin System 

The 13 University of Wisconsin System four-year campuses (undergraduate/ 
graduate studies) currently offer 170 degree programs in applied sciences and 
engineering. Of these, three-fourths are offe-ed outside the study area, i.e., 
in Southern Wisconsin. Also, practically all (92%) graduate programs are available 
outside the study area. This may be due to the high concentration of large 
industries and city populations in the southern part of the state. 
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TABLE 16 



UW System Applied Sciences fi Engineering 
Degree Programs by Study Area 



Location 

In Study Area: 

North West 

North Central 

Western 

North East 

Subtotal 

Outside Study Area: 
TOTAL 



H Bachelor 

5 
4 

19 
9 



37 
55 
92 



» Master 5 
Plus 1 Yr. 



1 
4 
1 



6 
40 
46 



tt Doctorate 



32 
32 



TOTAL 

i i 

5 3 

5 3 

23 13 

10 6 



43 25 
127 75 
170 100% 



A comparison of the number of UW System applied science and engineering 
degree programs to Wisconsin industries, population, by study area, is shown 
in Table 17. These are gross indicators which need further refinement, but 
there appears to be several misrepresentations of number of applied science 
and engineering programs to number of companies. These data indicate that the 
number of technical degree programs in southern Wisconsin are over representative 
for the number of industries in this area when compared to central and northern 
Wisconsin. In northeast Wisconsin, there are proportionately more companies 
(28%) than degree programs (6%), These data do not take into consideration 
the size of the companies so there may be justification for a larger number 
of scientists and engineering programs in the southern part of the state. 
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TABLIi 17 

UW System Applied Sciences fi lingineering Degree ProEmms 
and Wisconsin Industrial Population by Study Area 



Location 


Programs 


LOiFip 


anies 


In Study Area: 




i 




1 


North West 


5 


3 


253 


4 


North Central 


5 


3 


449 


7 


Western 


23 


13 


568 


9 


North East 


10 


6 


1844 


28 


Outside Study Area: 


127 


75 


3391 


52 


TOTAL 


170 


100% 


6505 


100% 



University of Wisconsin-Center System 

All 14 of the University of Wisconsin^Center System two-year campuses 
offer an associate degree in the sciences- Generally these programs are 
preparatory or general education, and therefore are pre-professional. No 
specialization in a parti, ular field is available. There are special courses 
which employed scientists and engineers can enroll in to meet professional 
and personal interas\s, but no distinctive area of expertise is offered. 
Appendix B-2 shows the associate arts § science degrees at each UW-Center by 
study area location, and Table 18 indicates .the number of campuses in and 
outside the study area. Because the UW-Center System institutions do not have 
a mission to offer technical degree programs, comparisons with number of 
industries probably is not appropriate. 
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Location 



UW Center System Associate of Science fi Arts 
Decree Programs by Study Area 

Arts fi Science Degree Programs 



\\_ 


% 


1 


7 


3 


21 


0 


0 


6 


43 


10 


71 


4 


29 


14 


100% 



In Study Area: 

North West 

North Central 

Western 

North East 
Subtotal 

Outside Study Area: 
TOTAL 

Vocational. Technical and Adult Education System 

The Wisconsin VTAE System consists o£ 16 districts with 38 main campuses 
and a wide array o£ technical programs. The programs include an associate 
degree and three diploma program levels: a) Short Term (less than one year) 
b) One-year Diploma and c) Two-year Diploma. Associate degree programs are 
two years in length and require a student to complete a technical or college 
parallel education program. The diploma programs are designed to provide 
students with skills for entry into and advancement within occupations requiring 
a high proportion of manipulative skills and knowledge of methods and techniques, 
Other programs which are preparatory to diploma and degree programs are also 
available to students in developmental studies and adult basic education. 

Since this study's primary thrust is on technical opportunities in the 
applied sciences and engineering, only the 344 diploma aiid associate degree 
VTAE programs in Trade and Industry were reviewed. Appendix B-3 includes a 
list of these programs by geographical area, and Table 19 summarizes these 
opportunities inside and outside the study area. 



ERIC 



Alxnil tbrtM-fi rihs (or lOH) of the Trado niul Indur.tiy VTAli pronraim? 
arc ori'cMHHl in tho study area, lu contrast to 25 per cent of UW SystcMU 
technical dcgroo profirnm offovlngs. Tho onO".yoar dlplomii proprams reprcscMit 
approximately half of all trade fi industry programs, and another one-third 
are associate degree programs. 

TABLE 19 

VfAO Trade Q Industry Programs by Study Area 

Number of Programs 

Vocat. Dipl . One-yr. Dipl . Two-yr. Dipl . Assoc. Deg . TOTAL 
In Study Area: L \ 



North West 


4 


16 


4 


4 


28 


8 


North Central 




20 


9 


11 


40 


12 


Western 




19 


6 


16 


41 


12 


North East 


4 


53 


6 


26 


89 


26 


Subtotal 


8 


108 


25 


S7 


198 


58 


Outside Study Area: 


10 


65 


14 


S7 


146 


42 


TOTAL 


18 


173 


39 


114 


344 


100% 



hTien comparing Trade and Industry programs to Wisconsin's industrial 
population, the VIAE system seems to be offering programs in about the same 
proportion as the number of companies. Table 20 shows these proportions by 
areas. If anything, the VTAE programs are slightly over representative in 
the northern and western areas of the state for the industry population. 
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VTAH Trade H Tiuliu^try ProRrmn.s niul Wuu:on!vin 
Industrial I'opuliil. ion by Study Avon 



Locat 1 on 


I'ro^^rain;^ 


Coiupiini OS 


In Study Area: 


£ 


% 


I 


i 


iNUx LI 1 If t-o K. 


28 


8 


253 


4 


North Central 


AO 


12 


449 


7 


Western 


41 


12 


568 


9 


North East 


89 


26 


1844 


28 


Outside Study Area: 


146 


42 


3391 


52 


TOTAL 


344 




6505 


100% 



Wisconsin Independent Universities 

There are 21 independent four-year colleges or universities in Wisconsin. 
Of these about half (10) are located inside the study area. Appendix B-5 shows 
a display of institutions by regional location and technical degree offerings. 
Table 21 summarized the applied sciences and engineering programs in and out- 
side the study area. 

About one-third (36%) of all technical degree programs are in the study 
area, and most of these are located in North East Wisconsin. Fifty per cent 
of the graduate programs are inside the study area. However, all these programs 
are offered in the North East area, and by one institution, the Institute of 
Paper Chemistry in Appleton, Wisconsin. 
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Wl.con«in Inclopo.ulont Univar«ltlo« ApinM Science, 
f, I'.nRlnooriiuj ProRrnins by Study Aio.\ 



Covtlficato Assoclato Bachelor' s MnMor-.s notUcrnto 
t,oini.ii-»i^«j nouroos PoiivoLiS Do ' rout;; jJllMi, 

■ '— " II ii 



Location j^IEiEaH--- Il^^HH 

In Study Aron; 

North West 

North Central 

Western 

North East 

Subtotal 

Outside Study Area: 3 
TOTAL _^ 



2 

^ J16__ J_ 

23 7 

10 38 9 

10 61 16. 



0 0 
2 2 
30 29 



7 37 36 

5 65 64 

12 102 100% 



The independent colleges and universities applied science and enexneering 
p^gra^s are approximately proportional to the nu*er of industries in the North 
West and North East areas. However, in the other areas of the state, the, are 
not representative. There is over representation of program, in the Southern area 
and under representation in the North Central (where there are programs) and 



Western areas. 

TABLE 22 



• T J .,^^T,i- TiTiivprsities Applied Sciences § Engineering 
""P^orrai a^ntrconSrSJiSa/Jopulation h. Study Area 



Location 

In Study Area: 

North West 

North Central 

Western 

North East 
Outside Study Area: 
TOTAL 



Programs 


Comp 


anies 


# %_ 


# 


% 


5 5 


253 


4 


0 0 


449 


7 


2 2 


568 


9 


30 29 


1844 


28 


65 64 


3391 


52 


102 100% 


6505 


100% 
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Tho Unlvtn\sl.ty of WlHconain-Ilxtona ion luu^ had a hLstory of l)oinj» tho 
piHinary aouvco of coiUinulnf] oducatlon for tho public aiul has riorvuil lus n 
rqr,ourco contor for nnl vorai ty fiorvi co to tho rural and urluiii eonunun i ( i oji 
of tho fitato, Tho Dopartniont of OnRlnuorlng and Applied Scloncu, locntud 
in Madison, Wisconsin, annually enrolls nearly 18,000 pooplo in HnHinoorlno, 
programs, short courses, ovoning classes, olectroinodia projirniniainK and 
indopondont study. Elcctroinodia programming is tho departments *»off campus** 
arm, and consists of tho Statewide Extension Ilducation Network (SFiliN) , the 
Educational Telephone Network (ETN) and Video Cassette Courses (VCC) , Tho 
number of programs which have been available in the study area via various 
delivery systems are shown in Table 22A and specific course titles arc listed 
in Appendix B-8. 

TABLE 22A 

UW-Extension Applied Science 5 Engineering Programs 
Offered 1976 - 1980 

Number of Programs 



SEEN 43 

ETN 6 

VCC 7 

Short Courses 19 

Independent Study 103 

Technical Courses 6 



Engineering institutes and workshops provide two or three day continuous 
programs. They usually cover current developments in the field, and are 
offered only in Madison, Wisconsin. One-third of all engineering programming 
are short courses which usually run one week. These courses are conducted by 
a team of UW-Extension engineering faculty from Madison and Milwaukee, along 
with instructors from other universities and experts from industry and private 



p 0)1 CI 1.! 

pvnoiiiu-. ivhHu iiimM or tho .short: cuu.r:,.>s (iru aHoyo.] in Maili.snii, .snmo „i'o 
t;uij;|it ill liuhuuil.il Also iliuru ,uv u.\ toti.i i vu i lulopcMultiirt .'ituUy 

offoriiu^s in eiiiiinoorin)", imd ap)il i.o,l iicioiicoH which in-nvlcle so] f-ituily 
opporhiiii I ioa for .scioiitiiu.s and oni! i noors ih rouishmit; i:||o stfiio, 

'Hit' oIoctroiiKullii -.ysiuim. Iiavo 1)(um) iiiiporinnl. ilovulopnuMil r. Cor dollvovy 
of nil contliuilnj! culvication in Wi.siMmr. i ii , 

SVm wn.i iluvi.lopoil In VMV.) ami ha:i 2:^ .sltoa whoro partlcipantr, can voeuivo 
Instruction. SiiliN Ih n .('our-wlra party lino foatiirliiii InmKullato coimiuinlcntlonH 
botwoon instinctorr. and stiulonts. Dol Ivory of Instruction .Is niado by moans 
of desk iiilcrophoaos and classroom loiulr.poakor.s . Al.so. on oloctrowritor porinits 
transmission, reception, and projection of diaRranis, formulae, outlines, otc. 
ETN orifilnated in 1965 and has over 200 sites throughout Wisconsin. It is a 
two-way telephone system where instructor and participants at various locations 
may communicate with one another. VCC are courses which allow anyone having 
the necessary cassette player and television set to participate in continuing 
education. VCC lessons are combined witli special text materials, and are between 
20 and 30 minutes in length. The tapes are produced by UW-Extension ' s WHA-TV 
studios. 

Finally, UW-Extension and tlie Vocational, Technical and Adult Education 
System are conducting a project for developing correspondence courses for VTAE 
credit. Of the 14 courses listed in the 1979-80 UW-Extension Independent Study 
catalog, there is one course, "Materials of Industry", which would be of 
interest to scientists and engineers. 
Professional and Trade Associations 

It was difficult to determine what applied science and engineering assoc- 
iations should be included in the study. As stated in Chapter II on sampling 
procedures, most of these groups were identified from interviewees. Some assoc- 
iations were organized only nationally, others had regional, state, and/or 
local chapters. Attempts were made to contact each association's president or 
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program chairman via telephone interview and/or questionnaire, Appendices 
B-6 and B-7 show the technical and non-technical programs these groups have 
recently offered, and those planned for the future. Table 23 outlines assoc- 
iation programs offered during 1976-1978 within and outside the study area. 

TABLIi 23 

Technical Non-Technical Programs Offered (1976-1978) by Professional 
or Trade Associations In 5 Outside Study Area (N=29) 



Inside Study Area 
Outside Study Area 
Outside Wisconsin 
Unknown 
TOTAL 

Of the 29 associations responding, 60 per cent of their programs were 
technical courses, and half of these were offered within the study area. Non- 
technical courses, on the other hand, tend (84%) to be delivered at sites out- 
side the study area. This data indicates professional trade associations 
provide many opportunities for their members to keep current in technical fields 
close to their places of residence, but general topics, e.g. supervisory 
training, are usually offered at regional and national meetings at considerable 
distances away from their homes. It would appear that local education insti- 
tutions could fulfill much of the non-technical courses demand. 

Most of the associations contacted could not give a clear indication of 
topics they would like offered in the future. Their explanation, almost uni- 
versally, was their programs were developed a year or less in advance so they 

could provide the most current and critical topics of membership interest. 

Appendix B-6 and B-7 show the 26 technical and 19 non-technical programs some 

associations are planning on offering. 



Technical Non-Technical TOTAL 

56 9 65 

33 18 51 

27 26 53 

7 2 9 

123 55 178 
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Continu i nj \ Ldiicati o n Participation 

This section of the study addresses the project objective: 

''To identify the agencies, institutions, industries 
and professional associations which provide continuing 
education, credit and non-credit, courses in the study 
area. 

»»To investigate the type of instructional systems currently 
being used by industry to deliver continuing education 
for employed scientists and engineers in the study area 
(e.g. self-paced, correspondence, lecture, workshop, seminar, 
laboratory, radio, T.V., telephone network, etc.)'* 

*'To assess the unmet continuing education needs and specific 
subjects desired by employed scientists and engineers in 
the study area.'* 

Several instruments were used to obtain information on these objective. 
The top manager interviews and the middle managers questionnaire had items 
which directly dealt with continuing education participation and future con- 
tinuing education needs. 
In-Plant Programs 

The type of work many of the sampled small industries were engaged in 
required continual training of personnel. These activities varied widely, 
but the great majority were technical and very specific to the task of the 
company. The most frequently mentioned in-house continuing education programs 
were informal and technical. Non- technical programs in contrast, were primarily 
offered at non-industrial sites. Table 24 includes more responses than the 
number interviewed because some top managers indicated several types of 
in-house programs. 

TABLE 24 

In-House Continuing Education Programs 
Offered by Sample Industries (N-116) 

Type of In-FIouse Program # Responding % Responding 

Informal 5 Technical 103 89 

Formal 5 Technical 38 33 

Informal 5 Non-Technical 7 6 

Formal 5 Non-Technical 7 6 



O TOTAL , 155 
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Specific continuing education activities smuiII industries have offered 
in-house arc shown in Appendix B-9 by technical vs non-technical, and In- 
formal vs formal categories. 
Subject Content 

Top and middle managers were requested to provide specific continuing 
education subjects they and their employees had taken during 1976-1978, as 
well as recommend subjects they would like to see offered in the future 
(1979-1981). Since there were over 400 subjects mentioned, 14 topical 
categories were developed by UlV'-Oshkosh science faculty to make the list 
more manageable. A complete list of subjects hy categoiy are included in 
Appendix C. 

The subjects most frequently participated in were technical in nature. 
Respondents also wanted more technical course offerings in the future. They 
wanted the proportion of technical course offerings increased from 64 per cent 
to 67 per cent. Furthermore, respondents would like 20 per cent more con- 
tinuing education, regardless o£ subject area. 

Only environmental engineering and pulp 5 paper technology were technical 
areas which respondents indicated they would like offered less frequently in 
the future. Although personal development also dropped slightly in overall 
demand, top managers felt more of these courses should be available. Similarly, 
business administration course interest was quite high among top and middle 
managers, even though the latter group suggested fewer courses were needed in 
the future. 
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TABLE 25 

Continuing Education Subject Content Participated In and Wanted 
As Viewed by Top Management CN=116) and Middle Management CN=192) 



Top Categories 


Top 


Management 


Middle Management 


TOTAL 


H of Subj ects 
Technical: Taken Wanted 


# of Subjects 
Taken Wanted 


# of Subjects 
Taken Wanted 


Bio- engineering 


5 


11 


2 


0 


7 


11 


Chemistry 


7 


24 


7 


5 


14 


29 


Chemical Engineering 


14 


19 


20 


26 


34 


45 


Computer Science 


23 


32 


19 


19 


42 


51 


Electrical Engineering 


8 


13 


9 


14 


17 


27 


cn VI ronmen L d j. 
Engineering 


o 


10 


17 


10 


25 


20 


Industrial Engineering 


18 


48 


38 


29 


56 


77 


Mechanical Engineering 


13 


23 


18 


32 


31 


55 


Metallurgical 
engineering 


5 


11 


6 


17 


11 


28 


Physics (Eng. Mech/Math) 


35 


23 


15 


27 


50 


50 


Pulp § Paper Technology 


5 


7 


12 


6 


17 


13 


Vocational 5 Technology 


38 


47 


19 


20 


57 


67 


Subtotal 


179 


268 


182 


205 


361 


473 


Non Technical: 














Business Administration 


67 


117 


80 


60 


147 


177 


Personal Development 


22 


35 


36 


18 


58 


53 


Subtotal 


89 


152 


116 


78 


205 


230 


GRAND TOTAL 


268 


420 


298 


285 


566 


703 
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Types of Continuing Education 

Vlhen top managers were asked about the types of educational activities 
and delivery systems they and their employees participated in and what they 
would like in the future, college credit courses were more frequently 
mentioned than non-credit courses. The formats of delivery systems most 
favored were seminars, workshops and conferences. 

Middle managers also tended to want credit courses more than non-credit 
courses, although the difference was less pronounced. In the questionnaire 
completed by middle management, no differentiation was made between seminars, 
conferences and workshops; however, as with top management, these types of 
delivei^ systems are very popular. A matrix of subject content and type of 
delivery systems used and desired by middle management are included in Appendix 
C-2. 

One trend worth noting for both groups, is that credit and non-credit 
courses are increasing in interest, from 142 to 208, while seminars, conferences 
and workshops are decreasing, from 438 to 208. The overall decline between 
participation and future interest in the different types of continuing 
education probably is due to lack of preference for a particular delivery 
system rather than interest in continuing education. 
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TABLE 26 

Types of Educational Activities and Delivery Systems 
Which Top Management and Middle Management 
Participated In and Want in the Future 



Number Responding 



Activity/ 
Delivery System 

Credit Courses 

Non-Credit Courses 

Seminars 

Conferences 

Workshops 

Organized Self-Study 
Others : 

In-Service § Informal 

Evening Courses 

Publications 
TOTAL 



Top Management 
Participated Want 



Middle Management 
Participated Wan t 



102 
19 

163 
24 
67 
22 

18 
0 
16 
431 



131 
40 
55 
12 
24 
3 

4 

12 
1 

282 



40 
54 

184* 

20 



77 
64 

117* 

25 



298 



283 



♦combination of seminars, conferences § workshops 



Organizations Offering Continuing Education 

The types of organizations, agencies and institutions offering continuing 
education in technical fields is quite varied. They range from higher education 
institutions to chambers of commerce. According to top management, over half 
(60%) of the continuing education they and their employees participated in were 
offered by non-educational organizations. Middle management, on the other hand, 
tended (52%) to be more involved in continuing education delivered by educational 
institutions than from other organizations. 
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Professional associations and manufacturers were the organizations 
respondents most frequently used to enroll for continuing education. Top 
managers and employees (77) tended to participate most in programs offered 
by manufacturers, while middle managers (55) attended programs most often 
provided by professional associations. A complete breakdown of both groups 
continuing education activities by organization type is shown in Appendices 
C-3 and C-4. 

Participation in continuing education was reported higher during 19 76- 
1978 than anticipated in 1978-81 (Table 27). This seems to contradict the 
subject demands shown in Table 25, however, this may be due to respondents 
not having a strong preference for the type of organization delivering 
programs, rather than their future interest in continuing education. There 
is a clear indication that both top and middle management would like con- 
tinuing education provided more from educational institutions than from 
other organizations. There were 301 respondents who wanted future continuing 
education programming offered by colleges and universities in contrast to 
95 interested in prograins delivered by non-educational institutions. 

The organization receiving the greatest increase in demand over previous 
participation was the University of Wisconsin System. Both top and middle 
management wanted to increase their participation (66 - 113) in UW ins- 
titutions in their service area. These data also support the earlier finding 
that industries would like more credit courses offered in the future. 
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TABLE 27 



Oi-ganizations Top Management and Middle Management 
Participation In 5 Desire For Continuing Education by Organization Type 



ERIC 



Outside Study Area 20^ 

Subtotal Education Inst. 151 

PROFESSIONAL ASSOCIATIONS 70 

PARENT CO. /SAMPLE CO. 47 

MANUF. PRIVATE INDUSTRY 77 

EDUC. PRIVATE INDUSTRY 12 

GOVERNMENT AGENCIES 8 

CONSULTING FIRMS 4 

TRADE JOURNALS 5 

CHM4BERS OF COMMERCE 1 

OTHERS 5_ 

Subtotal Other Organiz. 22a 

TOTAL 5^ 



_6 
181 

12 
4 

10 
2 
0 
0 
0 
0 

29 



57 

^^^O 238. 



AO. 



32 
146 

55 

25 

32 
9 
8 
3 
0 
4 

0_ 

136 

282 



120 
13 
3 
6 
1 
1 
0 
0 
3 

11 

38 

158 



Organization 


Top Management 


Middle Management 


TOTAL 




Participation 


Need 


Participation 


Need 


Part. 


Need 


UW EXTENSION 


10 


19 


10 


5 


20 


24 


UW SYSTEM (4 -year) 














General 


8 


27 


5 


16 


13 


43 


XII o uuu^ r\,J.v?cL 


36 


57 


30 


56 


66 


113 


Outside Study Area 


13 


1 


32 


6 


45 


7 


UW CENTER SYSTEM C2-year) 














General 


0 


0 


0 


3 


0 


3 




5 


8 


9 


23 


14 


31 


Outside Study Area 


1 


1 


0 


0 


1 


1 


VTAF f2-YGarl 














General 


10 


19 


3 


2 


13 


21 


In Study Area 


47 


43 


25 


8 


72 


51 


Outside Study Area 


0 


0 


0 


0 


0 


0 


PRIVATE 5 NON-WIS. UNIV. 














In Study Area 


1 


0 


0 


1 


1 


1 



50_ 
297 
111 
72 
109 
21 
16 
7 
5 
5 
5 

355 



_6 
301 
21 
7 
16 
3 
1 
0 
0 
3 

40 

95 
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Accessibility and Effectiveness of Continuing Education 

This section deals with the project objective: 

To determine the accessibility of continuing 
education opportunities for employed scientists 
and engineers in the study area, 

Accessibi lity 

Only top managers were asked to rate how accessible continuing education 
opportunities were for the company's employees. Respondents differentiated 
between technical and non-technical continuing education offerings; however, 
there was essentially the same reaction to both types of continuing education 
offerings. About two-thirds of the top managers felt continuing education 
opportunities were moderately to very accessible. Less than 10 per cent 
felt these activities were not readily available to them. 

TABLE -28 

Accessibility of Continuing Education Opportunities 
According to Top Management 

Rating Technical Opportunities Non-Technical Opportunities 





# of Resp. 


% of Resp. 


tt of Resp. 


% of Resp. 


Very Accessible 


29 


25 


31 


27 


Moderately Accessible 


48 


41 


48 


41 


Marginally Accessible 


28 


24 


27 


23 


Very Inaccessible 


9 


8 


8 


7 


No Response 


2 


2 


2 


2 


TOTAL 


116 


100% 


116 


100% 



is 
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Top managers were also asked later in the intervicnv if location of 
continuing education activities was a problem. Over half of the top managers 
felt location was not_ a problem to them; however, the remaining respondents 
said there was a problem. Even though continuing education opportunities 
may be fairly accessible, a large number of managers felt there were problems 
with the location of these activities. 



TABLE 29 

Location of Continuing Education As a Problem 
According to Top Management 



Location is Not a Problem 
Location Is a Problem 
Location is a Major Problem 
TOTAL 



# of Responses 
62 
49 
5 

116 



% of Responses 
54 
42 
4 

100% 



IVhen continuing education was divided by technical and non-«technical 
opportunities, more top managers (43%) indicated the location of non-technical 
education was more of a problem than technical education (35%).- Mille there 
was no difference between technical and non-technical accessibility, respon- 
dents thought that the location of non- technical programs were more of a problem 
than technical programs. 



TABLE 30 

Location As a Problem for Meeting Technical 
S Non-Technical Continuing Education Needs 



Non-Technical Continuing 
Education 

Technical Continuing 
Education 



EKLC 



Location Is 
a Problem 



50 
41 



43 



35 



Location Is 
Not a Problem 



66 
75 



57 



66 



fr r-. 



TOTAL 

ft % 



116 100? 



116 100? 
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More specifically, top managers gave their viek » on how accessible 
various providers of continuing education and typ^'^ of delivery systems were 
to their company site. The most accessible educational institutions were VTAK 
institutes and schools, for both technics 5. anu non-technical opportunities. Top 
managers also thought UW System institutions, technical and non-technical programs 
were readily available. As might be expected, the company itself provided con- 
tinuing education opportunities, but more along the line of technical courses than 
non-technical courses. 

The accessibility of different types of delivery systems were also discussed 
with top managers. Some respondents felt technical graduate and undergraduate 
credit classes were not very available. Even though educational institutions 
were readily accessible, 16 top managers thought technical credit courses were 
inaccessible. 



TABLE 31 



Accessibility of Continuing Education Organizations and 
Delivery Systems According to Top Management CN=116) 



Number Responding 



Technical Cont. Educ. 
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Organizations 

UW System 15 

VTAE 29 

Private Universities 3 

Company Itself 10 

Industry 5 
Delivery Systems 

Seminar/Conference 5 
Workshops 

Graduate Credit Cpurses 0 

Undergrad. Credit Courses q 

TOTAL 67 



4 
6 
0 
1 
0 



4 
12 



Non-Technical Cont. Educ. 



Accessible Inaccessible Accessible 



16 
28 
2 
6 
0 



3 
0 



28 r 59 
— Ox 



Inaccessible 

1 
1 
0 
1 

0 



0 
3 
6 
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l:f recti vo n ess 

Presidents of companies, top and middle managers were asked to evaluate 
various types of continuing education programs and activities. Effectiveness 
questions were presented in the interviews and on questionnaires. 

The most effective forms of continuing education in meeting company 
needs, according to 30 company presidents, were in-service training, seminars 
and workshops. Formalized education was less effective, i.e., college credit 
and non- credit courses. Table 32 shows the degree of effectiveness the res- 
pondents gave to different forms of continuing education delivery. 

TABLE 32 

Effectiveness of Continuing Education According to 
Company Presidents (N=30) 

Very Moderately Slightly Not at All No 

Form 





# 


£_ 








#_ 


College Credit Courses 


5 


. 5 


5 


10 


5 


30 


College Non-Credit Courses 


2 


6 


4 


10 


8 


30 


Seminars 


3 


17 


8 


1 . 


1 


30 


Conferences 


4 


12 


9 


2 


3 


30 


Workshops 


5 


13 


7 


2 


3 


30 


Self-Study (informal) 


5 


8 


9 


3 


5 


30 


Correspondence Courses 


0 


4 • 


9 


8 


9 


30 


In-Service Training 


11 


12 


2 


2 


3 


30 


While top managers ' 


were not 


asked explicitly to 


address a 


similar question. 



middle managers were. As true of presidents, middle managers rated in-service 
training the most effective form of continuing education. This group differed in 
the next highest order of effectiveness though, middle managers thought informal 
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self-study sliould proceed seminars, also college courses were felt to be 
generally inefTective and correspondence courses were the lease effective. 

TABLE 33 

Continuing Education Effectiveness According to 
Middle Management (N=192) 

Very Moderately Slightly Not at All TOTAL 



Continuing education 


effective 


effective 


effective 


effective 


Respondii 




If 


% 


H 


% 




i 




% 




%_ 


Collcp.c Credit Courses 


31 


16 


37 


19 


21 


11 


42 


22 


131 


68 


College Non-Credit 
Courses 


8 


4 


37 


19 


37 


19 


43 


22 


125 


64 


Seminars 


41 


21 


69 


36 


36 


19 


12 


6 


158 


82 


Conferences 


22 


11 


61 


32 


50 


26 


19 


10 


152 


79 


Workshops 


31 


16 


50 


26 


33 


17 


25 


13 


139 


72 


Self-Study (informal) 


58 


30 


73 


38 


23 


12 


6 


3 


160 


83 


Correspondence Courses 


9 


5 


15 


8 


35 


18 


57 


30 


116 


61 


In-Service Training 


74 


39 


40 


21 


18 


9 


11 


6 


143 


75 


Interchange Between 


55 


29 


49 


26 


30 


16 


16 


8 


150 


79 



Colleagues 



Furthermore, middle managers evaluated how successful different types 
of delivery systems were in meeting their objectives for taking classes or 
participating in continuing education activities during 1976-1978. Table 33A 
indicates a large number of no responses to these items, but those who did 
respond support the data above. Once again seminars, conferences and workshops 
were the most successful, followed by college non- credit courses, college credit 
courses and organized self-study activities. 
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TABLE 33A 



Successful Experiences With Continuing Education Formats 

According to Middle Managers CN=192) 

Very Moderately Marginally Un- TOTAL 

Type of Format Successful Successful Successful Successful Responding 

#% 11 ii li ii 

College Credit Courses 10 5 7 4 4 2 3 2 24 13 

College Non-Credit 10 5 14 7 6 3 3 2 33 17 
Courses 

Seminars, Conferences 24 12 48 25 15 8 11 88 46 
Workshops 



Organized Self -Study 5 
Activities 



17 



When continuing education is separated by technical and non-technical 
subject matter, top managers indicated almost identical levels of effectiveness 
for both. While about half of the respondents said continuing education was 
meeting their needs very well to extremely well, almost an equal number felt 
these needs were not being dealt with very effectively. 

TABLE 34 

Effectiveness of Continuing Education Meeting Top Management Needs 

Extremely Very Well Marginally Poorly No Response TOTAL 
Well Met Met Met Met 



# % # % # % # 



Technical 6 5 51 44 38 33 14 12 7 6 116 100% 

Cont. Educ. 



Non-Technical 
Cont. Educ. 



51 44 38 33 13 11 7 6 116 100% 



The fifty-fifty rating of continuing education rating on effectiveness was 
further supported by another question dealing with content of continuing education. 
Top managers indicated their overall concern in Table 35 and their specific 
concerns in Table 36. There appeared to be more of a problem with technical 
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education than non-technical education. The inain prohlcms were with technical 
courses in general (other), undergraduate courses and graduate courses. Top 
managers concerns about college credit courses, especially in the technical 
areas, reinforces earlier statements made by company presidents and middle 
managers . 

TABLE 35 

Content of Continuing Education As a Problem 
According to Top Management 



# of Responses % of Responses 



Content is Not a Problem 
Content Is a Problem 
Content is a Major Problem 
TOTAL 



62 54 

49 42 

5 4 

116 100% 



TABLE 36 



Level and Content of Education As a Problem for Meeting 
Continuing Education Needs According to Top Management (N=116) 



ERIC 





Is 


A Problem 


Is Not 


A Problem 


TOTAL 


Technical Content Courses 


# 


% 


# 




# 


% 


Graduate 


18 


15 


98 


85 


116 


100% 


Undergraduate 


22 


19 


94 


81 


116 


100% 


UW-Extension 


4 


3 


112 


97 


116 


100% 


VTAE 


10 


9 


106 


91 


116 


100% 


Other 


27 


23 


89 


77 


116 


100% 


Non-Technical Content Courses 














Graduate 


4 


3 


112 


97 


116 


100% 


Undergraduate 














UW-Extension 


2 


2 


114 


98 


116 


100% 


VTAE 














Other 


11 


10 
Cfr 


105 


90 


116 


100% 
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A further extension of continuing education effectiveness was assessed 
when top managers were asked what organizations and groups met their educa- 
tional needs. Top managers agreed with company presidents and middle managers, 
the most effective programs were technical in-service programs offered by the 
company itself. VTAE institutions also received a high rating for meeting top 
managers technical as well as non-technical continuing education needs. The 
least effective delivery system of continuing education was public and 
independent colleges and universities. Even though there was not a high respon 
to this question, the outcomes support earlier findings dealing with similar 
information. 

TABLE 37 

Organizations 5 Groups Meeting Continuing Education Needs 
According to Top Management (N=116) 



Organization/Group 


Technical 
Met 

i i 


Needs 
Not Met 

L i 


Non-Technical 
Met 

i i 


. Needs 
Not Met 

i i 


UW 4-Year System 


5 


4 


5 


4 


6 


5 


1 1 


UW-Extension 


2 


2 


2 


2 


3 


3 


2 2 


UW-Center System 


2 


2 


0 


0 


2 


2 


0 0 


VTAE System 


22 


19 


2 


2 


23 


20 


2 2 


Independent Univ. 


1 


1 


0 


0 


0 


0 


0 0 


Professional Assoc. 


6 


5 


0 


0 


2 


2 


0 0 


Trade Journals 


6 


5 


0 


0 


0 


0 


0 0 


Company Itself 


25 


22 


9 


8 


21 


18 


9 8 


Consultants 


3 


3 


0 


0 


3 


3 


0 0 


Private Industry 


11 


10 


0 


0 


6 


5 


0 0 
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Finally, scheduling of continuing education activities was discussed 
with top managers. A third of the top managers saw scheduling continuing 
education activities as a problem. The major scheduling need appeared to 
be in evening class offerings, and simply finding enough time to pursue 
continuing education. Few said they wanted weekend classes, and concen- 
trated sessions. 

TABLE 38 

Scheduling of Continuing Education As a Problem 
According to Top Management 

# of Responses % of Responses 

Scheduling is Not a Problem 75 65 

Scheduling Is a Problem 32 27 

Scheduling is a Major Problem 9 8 

TOTAL 116 100% 



TABLE 39 • 

Scheduling As a Problem for Meeting Continuing Education 
Needs According to Top Management 

Is A Need Is Not A Need TOTAL 





# 


H 




% 


# 


Weekend Classes 


5 


4 


111 


96 


116 


Evening Classes 


23 


20 


93 


80 


116 


Concentrated Sessions 


4 


3 


112 


97 


116 


No Time is Convenient 


15 


13 


101 


87 


116 
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Compciny Attitudes Towards Continuing Education and Company Policies 

on Continuing Education 

This section responds to the project objective: 

To identify the incentive systems (e.g. promotion, 
released time, etc.) used by industries to motivate 
employed scientists and engineers to pursue continuing 
education opportunities. 

In order to understand the policies and procedures companies have 
adopted to motivate eniployee involvement in continuing education activities, 
several questions need to be asked about manager and employee attitudes 
toward continuing education. Items on the interview instrument and on 
the company president and scientist and engineer questionnaires dealt with 
attitudes and employee motivations to participate in continuing education. 

In addition, a separate instrument was designed to determine how 
extensive continuing education activities were being supported by industry- 
Each corporation president was asked to have an executive familiar with 
company policies complete a questionnaire specifying reimbursement policies 
and budget allocations for employees' continuing education participation. 
All but one of the thirty-one companies responded to the Company Policy 
questionnaire . 
Attitudes 

Top manager interviews revealed continuing education's importance to 
the company does not depend on whether or not the education was technical or 
non-technical. Table 40 shows no difference in rating technical and non- 
technical continuing education. Overall ratings indicate top management 
considered continuing education to be very important to the companies. Few 
respondents said continuing education was of little or no importance. 
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TABLII 40 

Continuing Education Importance to Company 
According to Top Managers 

Rating Technical Cont. Educ . Non-Technical Cont. Edud , 

Categories Responses ^ Responses ft Responses % Responses 

Extremely Important 24 21 23 20 

Very Important 57 49 59 51 

Moderately Important 26 22 25 21 

Little or No Importance 9 8 9 8 

TOTAL 116 100% lie 100% 

The reasons top managers gave for their strong support of continuing 
education varied, however, there were enough common ideas that four categories 
could be developed for all responses. The most frequently mentioned (64%) 
reason was continuing education helped keep eirtployees current with technology. 
Another large response (29%) category was continuing education's ability to 
inform the company about consumer, market trends and the c:hanginR environmeiit . 
There were 19 respondents who said continuing education was v;ot impiortant to 
the company. Table 41 totals are higher than the nuniber of re^spondents 
because some people gave several reasons for supporting continuing aducation. 

TABLE 41 

Reason for Supporting Continuing Education 
According to Top Managers (N=116) 

Reasons # Responses ^ Resp onses 

Keep current with technology 74 64 

Keep current with market 34 29 

Keep competative 22 19 

Learn Management Skills 13 11 

Other reasons 17 16 

TOTAL * 160 



company prcsiclont.s also ntntod why it was imporL.nt for their employees 
to participate in continuing eduction activities. There were only three 
categories which they could rc-spond to on the questionnaire. Presidents felt 
the most important reason was for employees to perform their present jobs 
better. Almost equally important, the presidents indicated continuing education 
would help employees prepare for promotions, salary increases and increase in 
job responsibilities. 

TABLE 42 

Kaason- for Continuing Education Importance to Employees 
According to Company Presidents 

n„ason Very Moderately Slightly Not at All No 
Important Important Important Important Response TOTAL 

% # % # 



i i 1 i 

To Perform Present 20 67 10 33 0 0 0 0 0 0 30 100% 
Job Better 

i<; r/1 q 3 10 1 3 1 3 30 100% 

For Promotion, 16 54 9 3U ^ lu a 

Salary § Respon- 
sibility Increase 

Personal Development 12 40 16 54 



3 30 100% 



Middle managers were asked about the importance of continuing education 
for themselves. The data in Table XLIII appears to support the company 
presidents perceptions of the importance of continuing education. Of highest 
importance were performance of job assignments better, and preparation for 
increased responsibility. Middle managers disagreed with presidents on the 
importance of personal development or intellectual stimulation. Interestingly, 
40 per cent of the presidents said this was a very important reason for 
continuing education, while only 28 per cent of the middle managers rated it 
this high. 
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Reasons for Continuing Education Inportance 
According; to Middle Mannocmen\l; (N=192) 



Reasons 



Perform Present Job 
Better 



Very 

Important 
116 65 



Prepare for Increased 103 57 
Responsibility 

Attain Enhanced or 70 39 
Authority Position 
in Own Field 

Fulfill Requirements 60 34 
for Promotion 

Maintain Present 57 32 

Position in Company 

Attain Salary Increase 50 28 

For Intellectual 50 28 

Stimulation 

Prepare for New Job 44 25 
in Current Field 

Meet Expectations of 37 21 
Others 

Prepare for New Job 23 13 
in Some Other Field 

Remedy Deficiencies 16 9 
in Initial Training 



Moderately Slightly 
linportant Iiimortant 



45 
63 



25 



23 



41 

50 28 

52 29 

38 22 

56 31 



25 
35 



31 18 



38 21 



14 



57 34 



18 
17 
31 

33 

40 

47 
37 

56 

50 

47 

53 



10 



18 

19 

22 

27 
21 

32 



27 



31 



Mot at All TOTAL 
Important Respondents 



A 

10 
25 

45 

27 

35 
28 

45 

53 

80 

44 



14 

25 

15 

20 
16 

25 

30 

46 

26 



179 
180 
178 

176 

180 

177 
178 

176 

178 

175 

170 



Also noteworthy was preparing for a job in some other field was not 
at all important to middle managers. Evidently when a person changes fields, 
he uses other methods than continuing education to help prepare him for the 
job. Not suprisingly, repondents did not feel meeting the expectations of 
other was an important reason for seeking continuing education. 



Incentives 

An cxtenbuon of the c|ucstionr, dealing with reasons for the importance 
of continuing education to various proups, is the consideration of what 
motivates people to pursue education. Top managers were asked what they 
thought would encourage employees to participate in continuing education 
activities. The motivators mentioned in the interviews were so similar to 
the categories used for reasons why continuing education was important to 
middle managers, top managers responses were grouped into the same categories. 

In contrast to company presidents and middle managers who said con- 
tinuing educations highest importance was keeping employees current and helping 
employees perform their jobs better, top managers most frequently mentioned 
self satisfaction and personal growth as the primary incentive for employee 
participation in continuing education. Top managers and middle managers 
agreed that continuing education is important for helping employees fill 
requirements for promotion. Similar to middle managers, top managers did 
not see continuing education as an incentive for preparing an employee for a 
new job in another field. 
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Incentives for Employee P;irticipation in Continuinn Education 
According to Top Managcine-nt (N==116) 



Incentives/Objectives Responses % Rcsponjcs 

Self Satisfaction/Personal Growtl\ 
To Fulfill Requirements for Promotion 



68 59 
42 36 



To Attain or Enhance Authority Position 
in Field 

To Attain Salary Increase 

To Perform Present Job Assignment Better 

To Prepare for a New Job in Current Field 

Reimbursement 

For Intellectual Stimulation 
Encouragement by Company/Peers/Supervisors 
Help Keep Company Competitive 
Personal 

To Prepare for Increased Responsibility 
To Maintain Present Position in the Company 
To Remedy Deficiencies in Initial Training 
To Prepare for a New Job in Other Field 
To Meet Expectations of Others 



35 30 

30 26 

22 19 

15 13 

12 10 

10 9 

8 7 

2 2 

2 2 

2 2 

1 1 

1 1 

0 0 

0 0 



TOTAL RESPONSES * 250 

Middle managers further refined motivators for different typs of con- 
tinuing education, including college courses, seminars, and organized self- 
study. Even though less than half of the people responded to these areas. 
Table 45 provides some interesting insight on motivation. The most frequently 
mentioned motivator was the same as noted earlier, to perform present job 



lic'Ucr. The Lyjic of dclivoiy system host suitcil for this motivntor wns 
seminars, conforcnccs and workshops, iilthouuli col] esc credit and non- credit 
courses worc! good forms also. 

The second hichest motivator for continuing education was to keep the 
employee current. Seminars, conferences, workshops and college non-credit 
courses seem to be the most desirable delivery mechanism for this motivator. 
The third highest motivator was self-satisfaction and personal growth. It 
appears any type of delivery system would serve as a good means for providing 
this experience. 

The non-motivators for continuing education, as characterized by the 
lack of responses, were to maintain present position, prepare for increased 
responsibility, reimbursement of tuition, and prepare for a new job in current 
field. Regardless of how continuing education may be delivered, none of 
these motivators would encourage people to participate. 
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Prliimry Motivators for Continuing Ucliicatlon Activities 
According to MicIcUe Managers (N=192) 





^ ^ 1 1 f\ n r\ 

LOl iOgC 






Ortuui I ?.ud 






Credit 


Non-Credit 


Conferences 


Sol f-^Sl iuly 




Motivators 


Courses 


Courses 


Workshops 


Activi t Los 


TOTAL 




II 


// 


I 


I 


i i 


Iv|BinT.ain rrubOiiL ruoit-Lwii 


1 


0 


0 


0 


i 1 


Improve Authority Position 


12 


1 
1 




1 


16 8 


Perform Present Job Better 


12 


10 


23 


7 


62 32 


Prepare for Increased 


1 


0 


0 


0 


1 1 


Responsibility 












Remedy Deficiencies in 


2 


2 


1 


2 


1 4 


Initial Training 












To Attain a Salary Increase 


1 


0 


0 


0 


1 1 


To Fulfill Requirements 


6 


3 


3 


3 


15 o 


for Promotion 












For Intellectual Stimulation 6 


5 


4 


2 




Self Satisfaction/Personal 


10 


8 


6 


8 


32 17 


Growth 












Reimbursement of Tuition 


1 


1 


0 


0 


2 1 


Encouraged by Company/Peers/ 2 


4 


3 


1 


10 5 


Supervisors 












To Help Keep Company 


2 


3 


6 


0 


22 6 


Corapetative 












Prepare for Professional 


1 


0 


0 


2 


1 2 


Registration 












New Topic, Technical 


2 


4 


3 


1 


10 5 


New Topic, Non-Technical 


3 


0 


1 


0 


4 2 


Accessibility/Convenience 


8 


.8 


5 


4 


25 13 


To Keep Current 


9 


13 


17 


7 


46 24 


Reasonable Fees 


2 


1 


2 


0 


5 3 


Applicability to Work 


3 


3 


3 


2 


11 6 


P reap re for New Job in 


0 


1 


0 


1 


2 1 


Current Field 












No Response 


108 


125 


113 


151 
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Ls thoro n prohlom with mativatlMR oniployoo.s to participnto In con- 
tinuinB oducntlon? Top inmuiijons did not think thin was a prohloni, Only 
a quarter C27'li) felt thoro was a probloin motlvatinR OTnployeuii to furtlior 
thoir education, Furthonnoro, 78 per cent of tho top manatjors did not view 
employees lack of motivation to pursue continuing education as a problom. 
Even if the company did not have a formal continuing education incentive 
system, those managers felt this would not be a problem to employees who 
chose to pursue an education. 



TABLE 46 

Employee Problems Associated With Continuing Education 
According to Top Management 



Employee Problems 

Not a Problem 

Is a Problem 

Is a Major Problem 

TOTAL 



# Responding 
85 
30 
1 

116 . 



% Responding 
73 
26 
1 

100% 



TABLE 47 

Employee Motivation Problems to Seek Continuing Education 
According to Top Management 



Top Management Statements 



Employees are not motivated 
to seek Continuing Education 

Company provides no incentives 
to employees who seek 
Continuing Education 



Seen As Problem 



# Resp . 
25 



% Resp. 
22 



Not Seen As Problem TOTAL 



Resp. 
91 

110 



% Resp . ^ % 
78 116 lOO^o 

95 116 100% 
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Most (70^) of tho somplod comiianioii i\U\ not havo a formal policy on 
continuing oducation, Of tl^ono who did, irix had a difforont policy according 
to porsonnol classl ficnt Ion , l.o,, year-, of sorvico, educational lovol and 
o rgani aat i on poii 1 1 i on . 

Formal Continuing Hducation Policy 
Accordinc to Company Presidonts 

Company Policy // of Companies % Of Companies 

Have Pormal Policy 9 30 

Do Not Have Formal Policy 21 70 

TOTAL 30 100^ 



TABLE 49 

Continuing Education Policies \Vhich Differ 
By Personnel Classification 

Policy Statement # of Companies % of Companies 

Company Policy Differs by 6 20 

Personnel Classification 

Company Policy Does Not Differ 23 77 

by Personnel Classification 

No Response 1 ' 



TOTAL 



30 100^ 
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What types of incentives, whether formal or informal, do companies offer 
their employees who participate in continuing education? The policy where 
a majority (60%) of companies have provided support was recording continuing 
participation in the employee's personnel file. About a fifth of the companies 
also reward employee continuing education efforts with pay raises, promotions, 
time off to complete continuing education, or certificates of completion. 

e 7 



TAIM,1! no 



Typo;^ o'^ liicpnt i voii, Rownrds, ov Roeoani linns 
Givon tn r.Hiployeps Part lei pat- ilia in Conllnu1ii« liclucnitnn (N=30) 



T ypo of liieoritlv o 



Coinj)iin1os Pvovldiiiil Coinpnnloa Not Providing; No Rosponso 





I 


% 


If 


% 




% 


Pay Uulf.0 


(i 


20 


23 


77 




3 


Promot Ion 


6 


20 


23 


77 




3 


Cortl flcnto Coinplut Ion 


7 


2S 


22 


74 




3 


Record of Participation 


18 


60 


U 


37 




3 


Bonus 


0 


0 


29 


97 




3 


Roleasod Time 


7 


23 


22 


74 




3 



Credit Course Policies 

Companies sccni to financially support employees' continuing education 
activities regardless of wlaetlaor or not credits are taken towards a degree. 
Only two companies iiave a different policy; however, most companies (60%) 
do require the employee to successfully complete the course before reimbursement 
is made. 



TABLE 51 

Company Policy for Differentiation Between Credits Leading Toward 
a Degree and Credits Not Leading Toward a Degree 



Policy 

Company Does Differentiate in Policy 
Company Does Not Differentiate in Policy 
No Response 
TOTAL 



H Companies 

2 
22 

6 
30 



% Companies 
7 
73 
20 
100% 
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TABLE 52 

Company Requirements for Successful Completion of Credit Courses 
Policy #^_ Coinpanies % Companies 

Must Complete Course Successfully 
Need Not Complete Courses Successfully 
No Response 
TOTAL 



18 
. 8 
4 
30 



60 
27 
13 

100^ 



To what extent are companies willing to support employees' credit 
course enrollment? About a third provide total costs of tuition, another 
third provide partial reimbursement for tuition and a third do not pay for 
any tuition costs at all. Cost of books and materials are supported to a 
lesser extent with only 23 per cent paying total expenses, another 23 per 
cent paying partial costs and 44 per cent not paying anything for books and 
materials. Travel costs associated with credit course enrollment are only 
paid by one of the companies. Finally, companies generally do not provide 
for employee released. time from work to pursue credit course instruction. 
About 20 per cent of the companies allow full or partial pay for released 
tir.ir ind 13 per cent require employees to make up time missed from work. 

• TABLE 53 
Company Support of Credit Course.-. 
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Not 




Total 






Partial 








TOTAL 


Type of Support 


Providing 


Reimburs ement 


Reimbursement 


No Resp 


onse 




# 


i 


# 




% 


# 


% 


# 


i 


L i 


Tuition/Fees 


10 


33 


10 




33 


9 


31 


1 


3 


30 100 


Books/Materials 


13 


44 


7 




23 


7 


23 


3 


10 


30 100 


Travel 


25 


84 


1 




3 


0 


0 


4 


13 


30 100 




Not 




At 




At 




To Be Made Up 






Total 




Providing 


Full 


Pay 


Partial Pay 


By Employee 


No Response 




# 


%_ 


# 


% 


# 


% 


L 1 


# 


%^ 


1 i 


Released Time 


18 


60 


1 


3 


5 


f.-A7 


4 13 


2 


7 


30 100 
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Non-Credit Course Policies 

Independent of credit courses, company officers were asked about the 

company policy on non-credit courses. About the same number of companies 
require employees to complete non-credit courses as did those that required 
credit courses completion. 

TABLE 54 

Company Requirements for Completion of Non-Credit Courses 

Policy # of Companies % of Companies 

Must Complete Course 19 63 

Need Not Complete Course 5 17 

No Response 6 20 

TOTAL 30 100% 

"The extent of companies non-credit ^course financial support were overall 
slightly higher than for credit instruction for most types of support categories. 
Non- credit tuition was partially or fully * reimbursed by over two-thirds of the 
companies, books by 50 per cent, and travel by 13 per cent. Employee released 
time from job to pursue continuing education was supported by one more company 
for credit courses than non-credit courses, i.e., six supported the former 
while five supported the later. 
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TABLE 5S 

Company Support of Non-Credit Courses 
Type of Not Total Partial 

Support Provided Reimbursement Reimbursement No Response TOTAL 

"T V L 1 L 1 L 1 L 1 

Tuition/ 5 16 11 38 9 30 5 16 30 100 

Fees 

Books/ 9 30 8 27 7 23 6 20 30 100 

Materj als 

Travel 20 67 3 10 1 3 6 20 30 100 

rslot '^o ^® Made Up 

Provided At Full Pay At Partial Pay By Employee No Response TOTAL 

T % L 1 L 1 lil 'iii 

Released 14 48 0 0 5 16 5 16 6 20 30 100 

Time 

Wo rkshops, Seminars S Conferences Policies 

Because non-credit courses may be different from short specialized 

workshops, seminars and conferences, a separate inquiry was made about company 

policies on these types of continuing education delivery. In contrast to credit 

or non-credit courses, companies strongly support workshops, seminars, and 



conferences. From 


80 per cent 


to 90 per cent 


of all costs associated with 






continuing education were totally paid for by 


the companies. 










TABLE 56 








Company Policy Support 


of Workshops, Seminars 5 Conferences 








Not 


Total 


Partial 






Type of Support 


Provided 


Reimbursement 


Reimbursement No Response 


TOTAL 




i i 


L i 


* i LI 


# 


1 


Tuition/Fees 


1 3 


27 90 


0 0 2 7 


30 


100 


Books/Materials 


1 3 


26 87 


13 2 7 


30 


100 


Travel 


4 13 


24 80. 


0 0 2 7 


30 


100 
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Organized Sclf -?itu dy Policies 

The last type of continuing education instruction is organized self-study. 
This includes programmed texts and correspondence courses where the entire 
responsibility of self education is placed on the employee in an unstructured 
setting. 0-gunized self-study completion was required by about half the 
companies which was less than the requirement for credit or non-credit courses. 

TABLE 57 

company Requirements for Completion of Self-Study Type Courses 

„ , . # of Companies % of Companies 
Policy — " 

Must Complete Course ^'^ 

30 

Need Not Complete Course 9 

7 23 

No Response 

30 100% 

TOTAL — 

The extent of company support for tuition and fees of self-study education 
was the lowest (57%) of the four types dealt with in this study. Reimbursement 
for books and materials was to about the same extent (50%) as for credit and 
non-credit courses. 

TABLE 58 

Company Support of Organized Self Study, Programmed Texts 
and Correspondence Courses 



Not Total Partial 

Type of Support P rovided Reimbursement Reimbursement No Response 
ILLS. cs: ^ I |— ^ % # ^ 



TOTAL 

# % 



Tuition/Fees 11 37 11 37' 6 20 2 6 30 100 

Books/Materials 11 37 10 33 6 20 3 10 30 100 
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Sources of Fun dip n 

The company officer completing the continuing education policy qt.estion- 
naires were asked to specify where the/ charged the cosls for reir^bursing 
employees participating in certain continuing education activities. About 
half of the companies paid for these expenses out of the employee's dcpartinent/ 
group unit. Another 17 per cent said they had a general education fund to 
support such activities. A large percentage (30^;) of the companies did not 
respond to three out of four categories wliich would indicate no special accounts 
were established for continuing education activities. However, for seminars, 
conferences and workshops the majority of companies charged departments for 
educational expenses. 

TABLE 59 

Company Budgeting of Continuing Education Activities 
Direct Expense Both Direct 



Ed. 


Fund 


Gen. 


Fund 


Other 


No Resp 


onse 


TOTAL 


# 


i 


# 


% 


# 


% 


# 


1 


t i 


5 


17 


1 


3 


1 


3 


9 


30 


30 100 


5 


17 


1 


3 


1 


3 


9 


30 


30 100 


5 


17 


1 


3 


2 


7 


4 


13 


30 100 


2 


7 


1 


3 


2 


7 


11 


36 


30 100 



i i 

Credit Courses 14 47 

Non-Credit Courses 14 47 

Seminars, Conferences 18 60 
§ Workshops 

Organized Self-Study 14 47 

In addition to learning where companies charged their costs for employees' 
continuing education participation, they were asked to estimate their tuition 
reimbursement and other expenditures for continuing education (1976-1978) and 
their future expenditures (1979-1981). These dollar amounts did not include 
salaries and expenses for in-house continuing education, or for training staff 
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or expenditures for capital equipment. Since only two-thirds of the companies 
responded to these questions, interpretation of the results may be limited. 
Also median and mean statistics were computed because the latter is sensitive 
to extremes, e.g., zeros and high frequencies. Therefore, the median may be 
a truer reflection of company continuing education expenditures. 

The median annual amount expended on continuing education (tuition and 
books, materials and travel costs) significantly increased from $900 to $1450 
during 1976-1978. Companies average expenditure for tuition doubled, and 
other continuing education expenses increased 30 per cent over this same 
period. There was a wide disparity among companies in their support of 
continuing education, i.e. some reported no expenditures while one company 
spent of $60,000 a year. Appendices D-1 and D-2 provide a distribution of 
tuition and other types of expenditures of 1976-1978. 

TABLE 60 

Average Company Expenditures for Continuing Education 1976-1978 
Average Measures Tuition Expenditures Other Types of Expenditures 

1976 1977 ,1978 1976 1977 1978 

Median $ 400 $ 500 $ 800 $ 500 $ 850 $ 650 

Mean $1580 $2138 $5268 $2084 $2663 $3242 
No. of Companies 

Responding 20 21 22 19 19 19 

The estimates for overall continuing education expenditures (tuition and 
other expenses) for 1979-81 showed a median increase of 18 per cent. This was 
a lower rate than might be expected, however, this may be due to several 
companies not projecting future continuing education expenditures. Appendix 
D-3 has a distribution of estimated allocations for continuing education for 
1979-1981. 
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TABLE 61 

Average Company Allocations for Continuing Education 1979-1981 
AvoraP.c Measures 1979 1980 1981 

Median $2,165 $2,250 $2,333 

Mean $7,526 $8,518 $9,206 

No. of Companies Responding 19 17 17 

Monetary Support 

Top managers (85%) felt the support of continuing education was not a 
problem. The cost of continuing education and the company's return on its 
investment were also seen positively by top managers. Therefore, it did not 
appear finances were a limitation to continuing education involvement, and 
managers felt they got a return on their investment. 

TABLE 62 

Monetary Problems Associated With Continuing Education 
According to Top Management 

Employees Problems Number Per Cent 

Money is Not a Problem 99 85 

Money Is a Problem 14 12 

Money is a Major Problem 3 3 

TOTAL lii 100% 

TABLE 63 

Cost of Continuing Education and Return on Investment 
According to Top Management 

Top Management Statements Seen as Problem Not Seen as Problem 

LI 1 i 

Cost of Continuing Education 10 9 106 91 



Return on Investment 



4 3 112 97 
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NoU'Coip fany Sunp ortecl C onti nuing Education 

Middle managers were asked if they participated in any continuing 
education (in 1978) that was not supported by their company, i.e., activities 
the company did not sponsor, or for which the employee did not receive support 
for participation. Only 17 per cent of the respondents indicated they pursued 
education at their own e nise. This would lead one to conclude that employers 
need to support continuing education in order for employees to participate. 

TABLE 64 

Continuing Education Participation by Middle Managers 
When Not Supported by Company 

# of Responses % of Responses 
Participants 32 17 
Non-Participants 160 83 
TOTAL 1?1 122} 

Of the 32 respondents pursuing continuing education at their own expense, 
most (59%) participated in activities outside formal educational institutions, 
i.e., professional societies and independent educational organizations and 
businesses. 

TABLE 65 

Where Middle Managers Received Their Continuing Education 
When Not Supported by Company 

Organization # of Responses % of Responses 

College or University 6 19 

Professional Society 11 34 

Independent Educational 8 25 

Organization or Businesses 
Providing Educational Services 

Technical Schools 7 22 

TOTAl 32 100% 
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Cor])orations Capital [-xponditures Supporting Continuing Hducation 

This section responds to the project objective: 

To investigate the educational materials, facilities and 
equipment used by industry to support continuing education 
progrnms for employed scientists and engineers. 

Company personnel officers were asked to assess the status of their 

companies educational delivery equipment and educational materials. Most 

companies (83'6) did not have equipment for internal use. The types of 

delivery equipment owned by companies are shown in Table 66. 

TABLE 66 
Companies Educational Equipment 



Type of Equipment 


a of Responses 


% of Resp 


Movie Projector 


5 


17 


Slide Projector 


4 


13 


Overhead Projector 


4 


13 


Video Projector 


3 


10 


Slide Projector with Audio 


1 


3 


Product Models 


1 


3 


Tape Recorder/Phonograph 


2 


7 


Cameras/ Lenses 


1 


3 


TOTAL 


21 





The dollar amount allocated in 1978 to purchase, replace and maintain 
this equipment ranged from zero to over $1,000. The number of companies bud- 
geting for these expenses and the dollars allpcated are shown in Table 67. 
The mean expenditure for delivery equipment was about $300 a year. 
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TABLE 67 



$ Amount 
0 

200 

500 

700 
1000 
No Response 
TOTAL 



Amount Allocated for Purchase, Replacement 
and Maintenance of Delivery Equipment 

# of Companies 

7 

1 

2 

1 

2 

17 
30 



% Responding 
23 
3 
7 
3 
7 
57 
100% 



Company owned educational materials was similarly small. About 75 per 
cent of the companies did not have articles, books, pamphlets, cassetts and 
other materials for employee use. Table 68 lists the type of materials they 
had available in 1978. 

TABLE 68 

Educational Materials Presently Held by Company 



Type of Materials 
Books/Manuals/Library 
Trade Magazines 
Schematic Pictures 
Product Line Brochures 
Standard Specifications 
Government Publications 
TOTAL 



# of Responses 
8 
5 
1 
1 
1 
1 
17 



% Responding 
27 
17 
3 
3 
3 
3 
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The amount of 1978 dollars allocated to the purchase and replacement 
of educational materials is shown in Table 69. Even though the average 
educational materials expenditure of $684 is more than twice that of equipment 
($300), it seems small in comparison to company annual dollar commitments to 
their employees' continuing education. 

TABLE 69 



Amount Allocated 


to Purchase § Replacement 


of Educational Materials 


$ Amount 


# of Companies 


% Responding 


0 


5 


17 


50 


1 


3 


150 


1 


3 


500 


2 


7 


700 


1 


3 


1500 


1 


3 


2000 


1 


3 


3500 


1 


3 


No Response 


17 


57 


TOTAL 


30 


100% 
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CHAPTER IV 
Observations and Conclusions 

To assess the continuing education needs of scientists and engineers 
employed in small geographically dispersed industries, thirty companies in 
central and northern Wisconsin were visited during 1978-79. The respondents 
in the study consisted of 30 company presidents or their representatives, 
116 top managers and 192 middle managers. Demographic data on these groups 
supported each individual's level of responsibility within the company. 
The formal education of middle managers, i.e., those principally responsible 
for scientific and engineering departments and operations, was predominately 
at the post-secondary level with 45% having completed a bachelor's or higher 
degree. It was agreed early in the study personnel who had responsibilities 
for science and engineering would be eligible for the interview and questionnaire 
regardless of education attainment. The data indicates most middle managers 
earned their supervisory position through on-the- job-training and continuing 
education. Chief executive officers of many of the companies interviewed also 
said their firms could not afford to pay degreed engineers and the individuals 
performing engineering type jobs were more than satisfactory. 

The principle type of work scientists and engineers are engaged in was 
mechanical engineering, design, and industrial engineering. It was also noted 
that almost a fifth of these technical people were performing research and 
development tasks which may be unexpected in small firms. Another interesting 
fact was over 40% of the scientists and engineers have been in their technical 
positions less than ten years. This may indicate a large turn-over and replace- 
ment in the field or small companies are expanding into new fields which require 
more technical people. The study did not investigate this issue but it may mean 
more continuing education opportunities need to be made available to keep personnel 
current in their fields. 

There are a wide array of educational opportunities for scientists and 
engineers. Much of the education is gained through individual initiative and 
informal means. Over three-fourths of middle managers said they regularly read 
professional and trade journals. Another effective means of keeping current in 
the field, regardless of discipline, is frequent contact with one's colleagues. 
Most scientists and engineers did this on a regular basis. The informal exchange 
of information is crucial in all fields and small companies are no exception. 
In fact, because they do not have large research and development staffs, these size 
companies located away from large population centers, probably rely quite heavily 
on these forms of communication. ' QQ 
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One of the most frequently used forms of continuing education in small 
industries was in-service training programs offered by the company itself and 
at the plant itself. The programs were almost entirely informal (OJI) in format 
and technical in content. This should not be surprising since small industries 
tend to be principally involved in producing a final product and, therefore, 
require employees to learn new ways to improve the production. 

In addition to in-service programs, industrial personnel made a great deol 
of use of continuing education offered by manufacturers of equipment used by the 
company and professional and trade associations. Of the 29 contacted professional 
and trade associations in the sciences and engineering. 178 programs were offered 
durin? 1976-78. About 60°^ were technical courses. Participation in continuing 
education provided by educational institutions was less than half that delivered 
by non-educational institutions. This may indicate the continuing education needs 
of small industry are so specific to their task that educational institutions cannot 
deliver what is needed. Many corporation heads implied that this was the case but 
did not express a lack of confidence in post-secondary education in this regard. 

There are extensive continuing education opportunities for scientists and 
engineers in Wisconsin's post-secondary institutions. The University of Wisconsin 
System consisting of 13 four-year campuses, currently offers 170 degrees in the 
applied sciences and engineering. The University of Wisconsin Center System's 
14 two-yearcampuses provides *a cross section of general education courses and 
associate degrees in the sciences. The Vocational, Technical and Adult Education 
System has 38 campuses which offer a total of 344 diplomas and associate degrees 
in trade and industry. The 21 independent Wisconsin colleges and universities 
have 102 applied science and engineering programs . Finally. University of Wis- 
consin Extension's department of applied science and engineering has delivered 
some 184 courses, mostly non-credit, in central and northern Wisconsin during 
1976-80. It appears from these data there would be ample opportunities for 
employed scientists and engineers to continue their education. 

However, the location of the institutions are not necessarily convenient 
for clients to be served. A preliminary analysis of the number of industrial firms 
in Wisconsin, regardless of size, showed 48% were located in central and northern 
Wisconsin. The proportion of science and engineering programs available in central 
and northern Wisconsin were: UW System 4-year campuses 25%. VTAE System 2-year 
campuses 58%. and Wisconsin independent colleges and universities 36%. IVhile these 
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con.pari..ons do not take into account the employment size of various industries, 
there appears to bo an undcr-rcpresontation of science and engineering programs 
in upper Wisconsin in comparison to the southern part of the state. 

Indu.strial executives and scientists and engineers did not say they were 
disappointed with the access to continuing educat-.a. Most respondents thought 
opportunities for continuing education were accessible but the location of these 
activities were seen as a problem by many people. Non-technical education was 
considered more of a concern than technical education. The most accessible 
institutions were the VTAE institutes and UW institutions where also convenient 
but credit course instruction was judged as being rather inaccessible. There 
are more VTAE institutions in central and northern Wisconsin than there are 4-year 
colleges. Company officials again indicated they would like more undergraduate 
and graduate courses available in their region. 

U-hen managers were asked what organizations should provide continuing educatxor. 
in the future, a significant majority felt post-secondary institutions should take 
on more of this responsibility. The most frequently preferred institutions to 
deliver continuing education were the University of Wisconsin (4-year) System and 
the VTAE (2-year) System. This need was most pronounced in geographical areas 
close to the industries themselves rather than at distances which make it impractical 
to commute on a frequent basis. These outcomes are not too surprising since it would 
be less expensive to have employees attend a regional educational institution than 
to pay consultants to come to the plant, or spend valuable company time to continually 
train personnel or send employees to professional conferences for extended periods 
of time. 

Over 400 subjects were suggested for future offering and most of these were 
technical. However, respondents wanted more personal development and business 
administration courses available. In light of the previous discussion, higher 
educational institutions could meet more of. the technical subject need but especially 
the non-technical areas could be offered to a greater extent. This latter demand 
seems particularly appropriate at this time because institutions could possibly 
handle much of the increase in personal development courses within existing resources. 
Whereas with technical subjects a significant requirement for faculty expertise and 
capital equipment might not be feasible. Most of the companies interviewed did and 
could train their employees in basic technical areas but they do not have and cannot 
afford to employ experts in the human services areas. 



In furthi-r support of increased interest in 'past-secondary education was 
the desire to have more college credit and non-credit courses. While SL^minnr, con- 
ference or workshop formats are still the most popular way to deliver continuing 
education, a large number of managers wanted tlic traditional college courses 
expanded. The implication here is similar to statements made earlier, i.e., 
indrvstry would prefer colleges to talie a larger share of the continuing education. 

Not surprisingly respondents felt in-service training courses the most 

effective while correspondence courses were the least effective. rs, con- 

ferences and workshops were also rated high on effectiveness while i\c credit 

courses were not. Scheduling these activities does not seem to be much of a 
problem although some respondents suggested more evening classes are needed. 
Again, industry personnel prefer thi/ informal and direct "hands-on" experience 
over more formalized classroom structure or the totally unstructured experience 
of self-study. KTiat the respondents appear lo be saying is make continuing 
education more meaningful to their tlay to day lives in an i7::formal instructional 
setting and provide these experiences at educational institutions more often 
or bring faculty to their plants to teach them special skills and personal 
development . 

Continuing education, regardless of where it is taught, how it is taught, 
and who teaches it, industry feels, is very ioiportant. The main reason for this 
support is because managers see continuing education as a means for keeping their 
employees current i;-' technology and up-to-date on trends in the market place. 
Also, employees felt continuing education was important but for different reasons, 
i.e., to perform their jobs better and to prepare them for increased responsibility. 
Interestingly personal development and intellectual stimulation were considered 
important continuing education outcomes by top managers but employees did not 
rate these attributes very high. These reasons were similar as incentives for 
participation in continuing education activity. Also, any type of delivery 
system is a movitator, although as stated before, seminars, conference and work- 
shops appeal to employees the most. Therefore, continuing education is a valuable 
experience for all industrial personnel, i.e., for those who manage others as well 
as those wJo are managed. 

Company managers, furthermore, do not view motivation as a problem for employee 
participation in continuing education regardless of whether or not the company has 

reward system for such activity. Most of the small industries do not have a formal 
Continuing education policy. Their means of rewarding employee continuing education 
involvement is primarily through recording it in the personnel files. Few companies 
give employees pay raises, promotions and time off to complete continuing education. 
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Many of tlu* key m:inai:(.'rs interviewed said they rcwnrdi-d coiuinuiiig education on 
an individual basis, i.e., taking many factors into consideration. The employees 
who are likely to gain the most from participation arc encouraged while others 
are not . 

When it came to reimbursing employee expenses for continuing educatiori, 
company priorities were: (1) seminars, conferences and workshops where almost 
all expenses wrere paid, (2) non-credit instruction where most but not all expenses 
were paid, (33 credit courses were paid about at the same level as non-credit 
instruction and, (43 organized self-study, e.g., correspondence courses, only 
partial financial support was given to the employee. These graduated levels of 
support reflect much of the, earlier data on continuing education interest, 
effectiveness, etc. Companies are willing to pay for employee growth and develop- 
ment when they are convinced their dollars are well spent. 

The average annual expenditure for company employee continuing education 
activities increased from $900 to $2,333 over the period of the study 1976-80. 
Managers thought on the whole continuing education was a worthwhile investment. 
However, when companies did not reimburse employees for continuing education 
expenses, few participated at their own expense. This observation leads one to 
conclude that to increase employee involvement in continuing education, companies 
will need to financially back these activities. 

Small industries tended not to own permanent property to deliver continuing 
education in their own plants. On the average they spent $300 : y :ar on equipment 
and about $700 a year on educational materials. If companies are expecting 
educational institutions to take a greater role in delivery of continuing education 
then expansion of special equipment and materials may not be necessary. However, 
if satisfaction is not reached through external groups and institutions, industry 
itself will have to invest in personnel and capital equipHient and materials to 
get the job done. 

The message is clear from these representative small industries in central 
and northern Wisconsin. They believe in continuing education and judge it to be 
important to their companies and they would like to have post-secondary educational 
institutions provide more of it at locations close to where they live and work. 
What may appear to be an inconsistency in industries' lack of interest in credit 
classes and their desire to have more college instruction is a matter of delivery 
of continuing education. It was a high priority among respondents that there be 
available more technical and non- technical college instruction but in formats of 
workshops, conferences and seminars. 



APPENDIX A-1 







Saraple Small Industries 


Organized by JACCE Regional 


Areas 




Final (X) 
Participants 


Firms 


SIC* 


Company 
Product Size 


City 


North 


West 












1. 




T.O. Plastics 


3079 


Bedding Plant 
Containers 


32 


Hudson 


2. 


X 


Murphy Oil Corporation 


2911 


Distilate 5 

DoctHiijiI PiipI 


155 


Superior 


3. 




Birchwood Manufacturing 


2435 


LicuUXilcl LcU nUUU 


235 


Rice Lake 


4. 




Tester Corporation 


3553 


P OTt" JlH 1 f> 
I \JJL UdL/XC 

Bands aws 


35 


Iron River 


5. 


X 


Vollrath Regrigeration 


3585 


Kei rigerat ion 


X 


Kiver raxis 


North 
6. 


Central 
X 


Hammer Blow Corporation 


3714 


Axle Suspensions 


100 


Wausau 


7. 


X 


Stevens Point Beverage 


2082 


Beer Brewery 


34 


Stevens Point 


8. 




Marshfield News-Herald 


2711 


Daily Newspaper 


70 


Marshfield 


9. 


X 


Monarch Paper 


2099 


Dried Yeast 


45 


Rhinelander 


10. 




Fisher Scientific Co. 


2831 


Educational 
Biologicals 


15 


Clear Lake 


11- 




Nortech, Inc. 




ndiiux X iig 

Equipment 


60 


Ant i go 


12. 


X 


Jarp Corporation 


3599 


Hydraulic 
Cylinders 


60 


Schofield 


13. 


X 


North Central Machine 5 

Tnni 


3599 


Production 
Machining 


30 


V;aus au 


14. 




Merrill Manufacturing 


3315 


Wire Products 


200 


Merrill 


V/estem 
15. X 


Durand Canning Company 


2033 


Canned Products 


120 


Durand 


16. 




Greenwood Milk Products 


2022 


Cheese 
Production 


40 


Greenwood 



* standard Industrial Classification Index (SIC) 
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Final (X) 
Part icipants 


l-iriur. 


SIC* 


Product 


Corpany 
Size 


City 


Western Cont. 












17. 




Dadco Food Products 


2038 


Frozen Pizza 


300 


Black River falls 


18. 


X 


Badger Iron IVorks 


3321 


Iron Casting 


45 


Menoraonie 


19. 


X 


Consolidated Thermoplastics 


3079 


Plastic Films 


104 


Chippewa Falls 


20. 


X 


Vacuum Platers 


3471 


Plating Metal 
Parts 


54 


Mauston 


21. 




La Crosse Printing 


2752 


Process 
Lithography 


55 


La Crosse 


22. 




La Cro Products 


3679 


Production of 
Wire Harnesses 


55 


La Crosse 


23. 


X 


Nortnw6SteXTi i^jotor uo. 


3537 


Towing 


65 


Eau Claire 


North 
■ 24. 


X 


Overly InGorporated 


3555 


Airfoil Dryers 


100 


Neenah 


25. 


X 


Gilbert Paper Company 


2^21 


Bond Paper 


355 


Menasha 


26. 


X 


Sargento Chccr-e Co. 


2022 


Cheese 
Packaging 


280 


Plymouth 


27. 




Better-Bxite Elating 


3471 


Chrome Plating 


45 


De Pere 


28. 




Diamond Print ing 


2:^51 


Coramerciai 
Printing 


40 


Sheboygan 


29. 




Ba-iger Printing Corp, 


275^' 


Coiiurercial Print 


. 55 


Applet on 


30. 




Kieckiiefer Boxes 


2657 


Corrugated Boxes 


SO 


Wild Rose 


31. 




Panet'J Stonf 


3281 


Crushed Stonr 


14 


Fond du Lac 


32. 


X 


Marathvi Engineering 


8911 


Engineer 
Consultants 


68 


Menasha 


33. 


X 


Wald Wir.' 


3496 


Fabricated Wire 


27 


Oshkosh 


34. 


X 


Fox Riv^^r Boiler Works 


3443 


Fabrication of 
Steel 


25 


Appleton 


35. 


X 


Chi 11-0.^1 Metal Products 


3079 


Gas Tanko 


365 


Chilton 


36. 


X 


Perf ex Energy Systems 


3443 


Heat Trijnsfer 
Products 


180 


Berl in 


37. 




Lube Devices 


3569 


Hydraulic 


55 


Manitowoc 



Components 
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Final 

Pa rticipants Firinr. 
North East Cont. 

SiS X C.A. Law ton Company 

39. Lundc Metal Fabricating 

40. X Foremost Foods 

41. X Mill-Craft Housing Corp. 

42. X Hoff master Compnay 

43. X Geddings and Lewis 

Elect roni cs 

44. X Renard Machine Company 

45. Badger Paper Mills 

46. X Safeguard Automotive 

47. X Formrite Rube 
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2448 

3443 
2033 
2452 
2647 
3622 

3554 
2621 

3592 
3498 



n-qduct 



Hydraulic 
Presses 

Ice Machines 

Lactose 

Modular Homes 

Napkins 

Numerical 
Controls 

Paper Cutters 

Paper 

Production 

Piston Casting 

Prefabricated 
Tube 



Company 
Size 



105 

25 
475 
240 
300 
120 

50 
440 

357 
175 



City 

De Perc 

Oconto 
Applet on 
Waupaca 
Oshksoh 
Fond du Lac 

Green Bay 
Peshtigo 

Marinette 
Two Rivers 





X 


Response Graphics 


2761 


Printing Books 


461 


Green Bay 


49. 


X 


Natural Casing Company 


2013 


Sausage Casing 


65 


Peshtigo 


50. 




Reimcr Meat Products 


2013 


Sausage 


92 


Green Bay 


51. 


X 


Plastics Engineering 


2821 


SyTithetic 


450 


Sheboygan 



Resins 
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APPHNDIX A-2 

Sample Companies Choosing NOT to Participate in Study 



Firm 

I. Rcimcr Meat 

2- Bettcr-Brite Plating 

3. Fisher Scientific Company 

4. La Cro Products 
5- Diamond Printing 

6. Panetti Stone 

7. Lube Devices 

8. Badger Printing 

9- La Crosse Print: n^: 

10. Marshfield News-Herald 

II. Birchwood Manufacturing 

12. Greenwood Milk Products 

13. Lundc Metal Fabrication 

14. T.O. Plastics 

15; Tester Corporation 

16. Dadco Food Products 

17. Nortech, Inc. 

18. Kieckhefer Boxes 

19. Merrill Manufacturing 

20. Badger Paper Mills 



Reason NOT to Participate 
New Management; no S/E employed 
Unable to reach President 
Only one biologist 
Too busy 

Compa-nv doer, strictly printing; no 

S/E ciT.ployecl 

New 'McT.iCke'u.'^r^ ; uo S/E employed 
Uni '^Ic ^. v-rich President 

Company does strictly printing; no 
S/E employed 

Co/npany does strictly printing; no 
S/E employed 

Newspaper business; no S/E employed 

Only one engineer. Study inappropriate 

A milk cooperative; study not appropriate 

Unable to reach President 

No S/E at local plant; only maintenance 
personnel 

No S/E employees; only tool 5 dye personnel 

Not interested in study 

Unable to reach President 

Unable to reach President 

Unable to decide who should be interviewed 

Too busy 
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Definitions and Terms Agreed to at NSF Project Directors, Meeting 

November 21, 1978 

Definitions to Parameters 

A. Continuing Education 

1. Defined as education or training wliich increases the 
individual's scientific or eng: reeving competence and/or 
academic study toward an advanced degree. 

2. Upgrading and updating continuing education activities 
are to be analyzed separately. The former refers to 
changing one's status with an advanced degree while the 
latter implies improving one's knowledge to keep current 
in the field. 

3. Credit and non-credit courses are to be studied separately. 

4. Technical courses involving engineering and scientific sub- 
jects and non-technical courses v;hich include management 
and/or personal develom^nt should be ii^tudied separately. 

B. Scientists and Engineers 

1. Defined as employees Wi.u hold at least' a Bachelor's degree 
(or the equivalent, i.e. state issued licensjp to practice 
in scientific or engineering field) in an engineering and/or 
scientific field and/or spend more than half of their time 
in the following job functions: 



research 

development 

testing S evaluation 

design 

construction 

inspection 

production 

installation 

operation 



maintenaijco 
planning; 

contract 5 grant administration 

data collection 

providing or researching of 

scientific or technical 

information 
enforcement of standards or 

regulations 



2. In addition, but separately analyzed, are scientists and 
engineers who spend more than half their time in management, 
sales, advertising, personnel work, teaching and training, 
or providing medical, psychological, or social services. 

3. Technologists and/or technicians may be included in study 
but analyzed separately. 
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C. Small Industry 

1. Induiitrios or pi ant r, with fewer than SOO total personnel 
would be includcMl in the study. No lower limit was 
specif i ed . 

2. Plants which are a iiubiudiary of large companies but which 
have fewer than SOO total personnel at the particular site 
will be included under the definition of siiiul 1 industry, 

3. Consulting firms (t^.R., civil engineering, etc.) will be 
included under the definition of small industry. 

D. Geographically Dispersed Industry 

1. Defined as: Plants/companies v^hich are located in non SMSA 
counties which do not have a college or university offering 
a graduate degree in science or engineering. 

2. Scientific/engineering employees of local government (city, 
township, county) could be included only in those studies 
which originally proposed to do so. Those studies should 
report their data separately. 

E. Continuing Education Delivery Systems 

1. It was agreed that questions regarding delivery systems used 
for continuing education should have a time period limitation 
of those used within the last three years . 

2. Delivery system questions should be asked of both employers 
and employees . 

3. Delivery system questions should be asked to obtain data on 
both the ''actual" delivery system being used and on the 
"desired" delivery system. 

I I . Projec t Activities 

A. At a minimum Data Collection Categories will include the following: 

1. Technical contents of Continuing Education programs 

2. Incentives (motivation) for participation in C. E. programs 
by employers/employees. 

3. Personal characteristics 

- Highest degree 

- Field of work 

- Number of years in field 
' Age (range) 

- Years since last degree 

- Certification and/or licenses 

- Professional organization membership (national, state, local) 

- Extent to which prerequisites for graduate level courses 
Q have been obtained. 
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4. 


Type of Contir\uin[5 nducatiun tlolivcry sy.st.om usutl in ]asl 
three years by cmploycr/cinpl oyue to iiicliule both actual 
and desired C. B. delivciy system. 


5. 


Importance of Continuinij I-dueation, 




6 « 


Perception of the individual's degree oT 


obsolescence . 


7. 


Unmet C. E. needs and indicators of f! , 1*. 


needs . 


8. 


C. E. time spent per month. 




9, 


Source of funds for Continuing Fiducation. 
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APPENDIX A- 4 
"Graduate Student Interview Workshop" 
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Uovlcw Aiu.1 dijicmij; roMniuc. dnrl iiwll v i d u<i 1 I. .ti;l:(.) TTiini^l f't 
Antcrv i v/o vn 

Indiv i flu 111 prupara t: i on 

1 . Thorou sJ li k iu .V/ 1 nd c.j a r.» i .m f: o rma I: i o vi nnod od fc^ r m i,u«l v 

2 . R a f ! u veil L h o. r c j in p a n y 

3. Know placf! ar.^l lirno of intcrviow a.lonrj wtUli namc^ and 
t i ll cj of in Lci V j.owoo . CUi t: Uhor o oa r I y 1 

4, Uror-. r. in cjoou La^ite - ncnt, wa .1 1. -(jroomud 

Act pJcaSdinl, cour toons but mature - Inuj J.ncsui-.l i ko , 
confidant maniu^r 
6, Do not f.rnoko or chov/ cjuni 

Review questionnaire and individual questions thorough 1 y 
Review all preparatory material in detail 



' ^ ' 'I' ' • [^.yj ^'^1'M.J: ) 'J • ] ' A H AT I ON 



Yojj jilifiuld cohl.rcj) and dlrocU iho inUorvluw but: llpJ:^ 
o t r u n N 1 V t) 1. y . II (\ [u] .1 i t o r i p I y . 

n o (\ \f i (] o - n w a 1; o , i 1 I 1 :i. f i o \\ t 1 \ n ( ■ n (j r n ay a I . i n t :l o n 
hut* ajil; for c: .1 a r I f ia a I- i o u ij^H!l£tlJ;*t li^J Y, ^-^^ y^^vi have a 
qiuuilion, Mn l.h(U'o\ujh and i)\n.M\io, 

I,ooK a t I: ho in) r uo n • 1) 1 ro. c i: quo n t J u n ^» to th e i nd i v id ua .1. - 
\\o[, to Lho coillncj ov windovv. 

relaxed don't bni.ray norvounno ur^ I You won't; bo 
norVi>vu; if yon work Crom cojiniiaUo and thorougli knowlodtjo 
of {\\o inl'ormaLion you need and your inntrument. 

Keep cool and calin ^ don't over "-react . Maintain an 
ob ;) CO t i vo a pp roach . 

Know precisuily which areas to explore and exactly what to 
look for. 

Use open-ended questions to get elaboration. 

Use closed questions to get specifics - but not just 
"yes" and "no" answers. 

Ask for clarification immed lately if a question remains in 
your mind. 

Let th' person do the talking but you maintain direction. 

Record ansv;ors during the interview. Don't try to 
reconstruct from memory. It doesn't work! 

Get all the facts or in f rmat ion . 

You terminate the interview. 

Thank them for their time. 

Follow-up "thank you" letter. 

Be sure to keep interview to allotted time (1-Hj hours). 
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1 U'i'^iliVXM.!'IL_l;jA*li'M^.![!.l .^'^ 
f JKsr; JON 1 T I 

;\ , lU) 1 o p I ii V i i» t (.' r V i c w 

J . V . 1' . I'll Ml .1 u u u r i nu 

ifoli n no n IM. <i s I. ic Mac hi no r y 
Cli .i jij,u!V/a Fci.l Is , Wiii . 

2. Prc'S.i (lt!nt:/Clm j. rrnan of tlio Doard/Tr on surer 

M(i ij nn - Gr ft ph J c s Cor p . 
Oc o n to Veil .1 £; , Wis, 

:k ChiiH; JMcint Hnginecr 

Green Bay Food Co, 
Gr eeii Bay , Wit. . 

Q. Critiq\ie of each interview by all 



APPENDIX A-5 
Company Assessment Instruments 
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INTERVIEW INSTRUMENT 



1. What programs does ^have in continuing education? (In house) 
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Interview Instrument 
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2. How important is continuing education to this company 
Extremely important ( ) 

Very important ( ) 

Moderately important ( ) 

Little or no importance ( ) 
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Interview Instrument 
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3. How well are 



Extremely well 
Very well 
Marginally 
Poorly 



needs for continuing education being met? 



{ ) 
( ) 
( ) 
( ) 
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Interview Instrument 



P.ige 4 



4. How would you rate the accessibility 
available to your people? 

Very accessible ( ) 

Moderately accessible ( ) 

Marginally accessible ( ) 

Very inaccesible ( ) 
Why did you give this rating? 



of continuing education opportunities 
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Interview Instrument 
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5. What Incentlve(s) in particular motivate your people to participate in 
continuing education? 



Interview Instrument Page 6 

6. What problems do you experience with continuing education? 
Location of Continuing Education 

Content of Continuing Education 

Schedul ing 

Monetary 

Employee 

Other 



Interview Instrument l^'MJo 7 

7. In what types of educational activities do your people participate? 



Activities Who offers the CE Content of CE 




































• 


workshops, seminars, con- , 
ferences, course workljgf ^eji^ 
self-study, in-service 


colleges 
VTAE 

professional associations 
1 other industries 


technical 
non-technical 



" 8. W!n*ch groups have provided the education activities your people need? 
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Interview Instrument 
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9. What areas would you like to see offered in the future? 



♦ 




































Workshops , , conferences 
seminars, course work, 
sel f-study 


Colleges 
VIAE 

professional associations 
other industries 


technical 
non-technical 
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Interview Instniiiient PaQo 9 



10. Any other consents? 
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COMPANY POUCY QUESTIONNAIRE 

What typo of Incontlvos, rewards, or recognitions are given to eniployoos who 
partlclptito In continuing oclucatlon actlvltos? Chock W) all blanks that apply, 

(a) pay ralso , • • t • , « t 

(b) promotion , . i , • • • ^ 

(c) cortlflcates of completion 

(cl) rocorcl of continirlnfj education partld ptvtion 

placed 1n IndlvlduaTs porsonnol fllo , , , , 

(e) bonus , . . . — , — 

(f) time off to complete continuing education . , . . „ 

(g) other (spec1fy)__ — 



Does your company policy differ according to personnel classification (1,e,, years 
of service, educational level, organizational position)? 

Yes No 



If yes, please explain. 



To what extent does the company provide support for college credit courses? 
Check (VO one in each row. 



Not 
Provided 



Partial 
Reimbursement 



Total 
Reimbursement 



(a) Cost of tuition 
and registration 

(b) Cost of books and 
instructional materials 

(c) Travel costs 



Not 
Provided 



Partial 
Reimbursement 



Total 
Reimbursement 



To be made up 
by eriployee 



(d) Release time from job . 

(e) Does your company require employee to successfully complete course? 
Yes No 



()ii.:-,i.iiimi,-| iri' 
(.iiiiiit.iiiy I'll! icy 



/I. Hnos your ctinifKuiv pullr-v ili f t"oi-ontuu.o boLwoen crodU luculinc] Lovwrd (i 'leor^*o aiuI 
to credir nnj. loailiiui toward a dot.)coo? 

Yus No 

I f ,yos, |)1d(\5u Qxplflin, 
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For non- credit courses, to what extent do you provide the following types of support? 
Check (v^ one blank In each row. 



Not Partial Total 

Provided Reimbursement Reimbursement 



(a) Cost of tuition 
and registration 

(b) Cost of books and instruc- 
tional materials 



(c) Travel costs 



(d) Release time 
from job 



Not At Partial At Full To Be Made Up 

Provided Reimbursement Reimbursement By Employee 



(e) Does your company require employee to successfully complete course? 
Yes No 



Cojiipuiy t'olicy 



6. To v/haL t-xitMit i|q yo^ provido thii follnwinu 'VP'^S «f stipjuirt for woi'k^haps, 
iioiiiinar5, cmi foreiu:'?^? Check (/) oiitj hlfuik in e^^i-h rm/, 

Not I'firtial Totiil 

['•:.o..yjjJ-'iLl lliiiiii'ijiistiiii^jiii Bill oiiy-r^iiiii'LL 

(f\) Co^t pf tiiUinn 

(b) Cost of hnok^ nivl in^5t^l|(^ 

tlorifll iikUorlAls , . - 

(q) Travel costs 

7. To whc\t; extent do you provUlo tho foUowInq typo^i of support for oroflivl ^ecl sel f 
stud>, profir.iinmod toxt?;, and correspondonco coursofi? Chock y) one blank in 
Gfich row. 

Not Parti a i Total 

Provide d IUy]ml)urs • J^9jj}^^i^:3S'3Mk 

(a) Cost of tuition 

and registration ^ 

(b) Cost of books and Instruc- 
tional materials , , — - ^. 

(c) Does your company require employee to successfully complete course? 
Yes No 



8. Estimate your overall annual expenditure for continuing education during calendar 
or fiscal year 1976, 1977, 1978. Do nojt include salaries and expenses for your 
in-house continuing education or training staff. Do not include expenditures 
for capital equipment. 

1976 1977 1978 

(a) For tuition reimbursement programs $ $ $ 

(b) For all other activities $ $ 

(c) What future annual expenditures do you anticipate for C. E. activities? 
For 1979 $ _, 1980 $ , 1981 $ . 
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Questionnaire 
Company Policy 



Page 4 



9 For each of the continuing educational activities listed below, please indicate 
the source of funds. Check (✓) all blanks that apply, 

SOURCE OF FUNDS 



Direct Expense General 

of Employee's Educational Other 

Activities Dept/6roup/Uni t Fund (Specify) 

(a) Credit courses . _ 

(b) Non-credit courses 

(c) Seminar/conferences/ 

workshops — — 

(d) Self study/progranmed texts/ 

correspondence courses , _ 

(e) Other (specify) 



EKLC 



Vj9 



Questionnaire 
Company Policy 
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10. What type of educational delivery equipment does your company have available? 

a. List types of each kind of equipment and net worth. 
Equipment Condition Number $ 

(1) 

(2) 

(3) 

b. How much was allocated to the purchase of replacement of new equipment and 
maintenance of existing equipment in 1978? $_ 

11. What educational materials are presently held by your company? 

a. List articles, books, pamphlets, cassettes, etc. and net worth. 

Ed. Material Year Number of 

Type Purchased Materials $ 

(1) 

(2) 

(3) ^ 
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b. How much was allocated to the purchase and replacement of educational 
materials in 1978? $ 



1x0 



scirirrr'Tvn::ii;'Kr:R:;,Trcinici;;!5 



\!h:.t tl-.o hic]l:]:-L cnrji ncen* or scientific degroG you hold? .... 

(1) High scfx'ol diplc!::; 

(2) A'~>:.ocirit.o or technical deoroe 

(3) Bc?.cI'iolor' s degree 

(4) fiastcr's degree 

(5) Ph.D./Ed.D./M.D. 

(6) Other (specify: ) 

For how n;any years have you been employed as a scientist or engineer, 
technician or technologist? 

Which one category best describes your highest current level of 
supervisory responsibility? 

(1) No supervisory responsibility 

(2) Supervision of technicians and/or nontechnical personnel 

(3) Supervision of engineering and/or scientific personnel 

(4) Management of supervisory personnel 

(5) Executive (upper management) 

Which one category best describes your highest current level of 
technical responsibility? 

(1) Perform limited assignments with specific direction 
under an experienced engineer or scientist 

(2) Perform assignments with limited directions, with a 
general review of work done. 

(3) Independently perform most work with directions only 
to general results expected. 

(4) Independently work in extending known techniques, data, etc 

(5) Technical direction and review of work performed by others 

(6) Other (specify) ^ 

How many engineering or scientific journals or periodicals in your 
field do you regularly read? . . , 

(1) Don't regularly read any 

(2) Read one regularly 

(3) Read two regularly 

(4) Read three or more regularly 

With how many colleagues i n other organizations do you exchange 
scientific or engineering information on a regular basis? 

(1) None 

(2) One to three 

(3) Four or more 



s/e, T T 



Par] (J 2 



7, How of:.'..'), durini Lho r.or....\] porforr.ance of your jo!j, do you Gricounter 
an u^r.j-.i. :1 tcchnolc- ical problc:n, (I.e., a problr-.n \::nch you can't 
sol V e r .2 \ ] y bdc ai: r ? it is an u ^ t^.^ljlj ^I. one)? 



(PTeaso ch:ck one) 

( ) ]cs:. than once per year 

( ) 1-5 tip'.es per year 

{ ) 6-10 tines per year 

( ) 1-3 tines per month 

( ) 4-6 tirr.es per month 



) 7-10 times per r:onth 

) 3-5 times per week 

) 6-S times per week 

) 2-5 times per day 

) more than 5 times per day 



8. When an unisual technological problem occurs, what tyj)e of procedure do you 
use to search for a solution; a systematic procedure (Felying on logic, 
deduction, and analyzed past experience), or an intuitive procedure (relying 
on unanalyzed experience, intuition, and educated guesses)? 

Please check the statement which best describes the method you use. 



( ) Always use a systematic procedure 

( ) Always use an intuitive procedure 

( ) Use a systematic procedure most of the time 

( ) Use an intuitive procedure most of the time 

9. What ild(s) of applied science and engineering are you primarily engaged in? 

chemical 
design 
electrical 
industrial 
mechanical 



paper(pul p) 
plastic 
process 
research & 

development 
other (pi ease specify) 



10. How effectively have the following form 
needs? (Please rate each form with the 

4-very effective 
3-moderately effective 

college credit courses 

college non-credit course 

^seminars 

conferences 

^workshops 



of continuing education met your 
following scale) 

2-sl1ghtly effective 
1-not at all effective 

^self-study 

correspondence courses 

^In-service training 

^interchange between colleagues 

other forms (Please specify) 
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(jM'.'.t ioM!!.: i f!' 



P.igo 3 



IT rvjH .....j-v;., (M -in -ly cnt;1,i mii nt] cc^icotioii o.clivl tier, in 1978 that 

,. .',/,■'.■',{' c.. ; bv yur cr ;pany; tl;o.t ir,, activities that your company 
'6](l'r{::i''-:.::n-(y^^ fo/which you did not receive support for participation? 
Yor, _' '--o 

12. If ycur ansv/er to ni v/as yos, what types of organizations sponsored these 
activities? Check all that apply. 

1. College or university 

2. Professional society .• 

3. Independent educational organization or business providing 

educational services .... 

N:-r;e: 

4. Other 

Specify: . — — 

5. Don't knov; 

13 People have different objectives for participating in continuing education. 
■ Please rate each of the following objectives in terms of their importance 
to you. Use this scale . 

4-very important 2-sl i ghtl y important 

3-moderately important 1-not at all important 

^a) To maintain your present position in company . • •.• • 

(b) To attain enhanced or authority position in your field 

(c) To perform your present job assignment better 

(d) To prepare yourself for increased responsibility 

(e) To remedy deficiencies in your initial training. ... 

(f) To prepare yourself for a new job in your current field 

of specialization ' ' ' ' l^' ' r' ^ a 

(g) To prepare yourself for a new job in some other field 

of specialization 

(h) To attain a salary increase 

(i) To fulfill requirements for promotion 

(j) To meet expectations of others 

(k) For intellectual stimulation 

(1) Other (specify) . 

14. Work groups (people working under the same supervisor) may be organized by 
fuvation , e.g., a group composed of only engineers, or by product , e.g., 
a group assembling a car. 

Please put the percentage of your work time that is spent in each type of work 
group organization. 

Percent of time spent in v/ork group organized by fimation % 

Percent of time spent in work group organized by product % 

100 % 
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15. \\\v\t coUr>rf^_^cri'<'\tj:o[irj.n'\ (ooo definition shoot) did you participate in 
during' tiir;.^st \hreG years (1976, 1977 , 1978)? 

Degree Which conoge What When Hov; 
Course ContiMit souoht offered course location offered delivered 



Overall, how successful were these college credit courses in meeting your objectives? 
Use the following rating scale: 

4-very successful Z-marginally successful 

3-moderate1y successful 1-unsuccessful 



16. What college credit courses would you like offered in the next three 
years (1979-81)? 

Which What When How 
Course Title college location offered delivered 



What would be the primary motivator for you to enroll in a college credit course? 
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17. Hliat n.-^n-rrofii t r.n'T'^.e^ (r.oo dofinition sheet) did you enroll in during the 
past u;v^t^ye?''!'Tii'l;/or 1977, 1973)? 



Course Content 



Which col 1 erje 
offered co'Jrse 



What 

location 



When 
offered 



How 

del 1 vered 



Overall, how successful were these non-credit courses in meeting your objectives? 
Use the following rating scale: 



4-very successful 
3-moderately successful 



2-marginally successful 
l"Unsuccessful 



18. What non-credi t cou rses would you like offered in the next three years? (1979-81)^ 
Course Content 



Who should 
offer 



What 

location 



When 
offered 



How 

del 1 vered 



What would be the primary motivator for you to enroll in a non-credit course? 
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19. V • ^':•:i^!.rr^/^VfM;nho^ 'Vr.onf'jroncor; (s:oo definition shoot) hove you 
p--> ip..:t.'J 'liicn^'^^^^ years (1976, 1977 , 1978)? 



Li Acti vi ti c." : 



Ufio ' Wf)C!t When How 

offerori location offorod del ivered 



Overall, how successful were these activities in meeting your objectives? Use 
the following rating scale; 



A-'Very successful 
3-moderately successful 



2-niargindlly successful 
1-unsuccessful 



20. What seminars/workshop s/conferences would you like offered in the next 
three years JW^^T^ 



List Activities : 



Who 

offered 



What 

location 



When 
offered 



How 

del ivered 



What would be the primary motivator for you to participate in a seminar/workshop/ 
conference? 
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, ir , 1 ,, ,'.,/•., -Of- -n.-,! rr-xf-./corrospond'-'nco- courGOG (r,ce 
!'';-„T.'-.,'i' ■ V:.lV ■v.'you' b^c.r Ved-in c-urinrf the "past throe years 

(io;c., j';77, 1978)? 

...i^) VMion How Credits 
. off-^^'rcd of1'ered__,jiolivero_d earned 



CouroG Con! 



Overall, how successful were these self-stud, activities in meeting your objectives^ 

Use the following rating scale: 



A-'Very successful 
3-nioderately successful 



2-marginany successful 
1-unsuccessful 



22 What organized self -styd^Lmirses would you like offered in the next 
three'7eirFrTT9r9'-8r)? 



„ Who should offer 


How delivered 



























courses? 
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\/hat fir 1(1 of cnginccTinc] nncl applied scionco arc your scientists and engineers 
prii.Virily tncjagcd in? (Chock ai. nuiny as c.ppropr i ate) . 

chemical plastic 



design process 

electrical research 8 development 

industrial ZUL 

mechanical . 

paper (pulp) _^ . 

How effectively have the following forms of continuing education met the needs 

of your company? Rate each using the following scale: 

h. very effective slightly effective 

3. moderately effective 1. not at all effective 



a 



college credit courses self-study 



b, college non-credit courses g. correspondence courses 

c, seminars h, in-service training 

d, conferences other ^ 

e, workshops . 



Does your company use a formal incentive system for motivating your people to 
pursue continuing education? 



yes 



no 



How Important do you feel are the following reasons for your people who participate 
in continuing education activities? Rate each using the following scale: 

very important 2, slightly important 

3, moderately important 1. not at all important 

a. to perform this present job better - ^ 

b. to prepare for promotion, salary increase or increased ^ 

respons i b i 1 i ty 

c. personal development 

d. other reasons: 
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I -.rr, cnn:;;-. (|V'op|o v."M'kirio uiu-.r r^.".ifnu f;npervisor) may be organized by 

i i( fi , c.fj., n ' f.;';;::'po:.'. d only of cno i nocM'G , or by product , e.g., 

o Ml oil, .■'\r.'. :-.bl i i\n c .;r . 

Please pvjj:. the prr.'f'M-^"j of your scientisls' and engineers', technologists' 
and Lcc hnicians ' tj : .- v.liich is spent in cacii type of work group organization 
in the a^oprof-jr i a te r.racc below. 



Scientists 5 engineers Technologists Technicians 



Vork group organized 

by fmirtiori 








V'hat group organized 

by pro '/ne t 










\Q0% 




100^ 



Approximately how many, major product changes has your company made In the last 
five years? (A major product change involves: (1) retooling, and either (2) a 
change in the material used, or_ (3) a change in the design or purpose of the product) 

Please check one. 



0-10 
11-20 
21-30 
31-^0 
41-50 



51-60 
-6t-70 
^71-80 

81-90 

91-100 

more than 100 — please specify 
the approximate amount 



Hov^ often does your company encounter an unusual technological problem; (i.e., a 
problem which cannot be solved readily because it is an unfami 1 i ar one) ? 



less than once per year 
1-5 times per year 
6-10 times per year 
1-3 times per month 
4-6 times per month 



7-10 times per month 

3-5 times per week 

6-8 times per week 

2-5 times per day 

more than 5 times per day 
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V/hon uiiuMial li cluioloriicnl problem oc.cm *^, wliat tVj>o_ of proccc'iire docjs your 
cr>:::;-.i:r; us- to i.c-.MCh for <i solulion; ci ' tc^nt ic : procedure (f olying on locjic, 



Batch 



deducLion, and ancily/.ed past oX[)erience) n\- an i?]Lui I i vc procedure (relying on 
unnruilyrcd experience, intuition, and cducaled c]uc:sscsl? 

Please check the stolcment which best describes how your conipany searches for 
solutions to unusual technological probletr.s. 

( ) Always use a systematic procedure 

( ) Always use an intuitive procedure 

{ ) Use a systematic procedure most of the time 

( ) Use an intuitive procedure most of the time 

Which of the following statements best describes the type of production your 
company is engaged in? (Please check one). 

Production of simple units to customers^ orders, (Simple units = units 
basically single-piece, not assemblies, produced one by one). 




Production of technically complex units , 
produced one by one) . 



(Complex units - assemblies, 



Fabrication of large equipment in stages . (Fabrication, one by one, in which 
work people come to the uni t of output (which moves about very infrequently) 
rather than the unit moving around to different work people). 

Production of small batches . (Small batches = equipment reset every week or 
more often, for outputs measured in items). 

Production of components in large batches which are subsequently assembled 
diversely^ (Large batches = equipment reset at intervals longer than a week 
for outputs measured in items; but a variety of assembly sequences are used). 

Production of large batches, assembly line type . (Large batches with large 
batch assembly. Large batches = equipment reset at intervals longer than a 
week for outputs measured in items). 

Mass production . (Mass = batch size, measured in items, is indefinite. 
'a change in batch requires decisions on design modification, retooling, etc.) 

Process production combined with the preparation of a product for sale by 
' large-batch or mass-production methods . (Process - throughputs measured by 
weight or volume; outputs become items at the finishing stage). 

Process production of chemicals in batches . (Process, but ingredients of 
" the throughputs change periodically). 

Continuous flow production of liquids, gases and/or solid shapes . (Process, 
' but ingredients remain constant). 
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"Professional Associations Contacted § Instruments" 
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Professional Associations 



Interv iewed 

1. American Foundrymen* s Society 

2. American Production and Inventory Control Society, Inc. 

3. American Society of Civil Engineers ^ 

4. American Society of Heating, Refrigerating and Air-Conditiomng Engineers, Inc, 

5. American Society of Mechanical Engineers 

6. American Society for Metals 

7. American Society for Quality Control 

8. Associated Builders and Contractors 

9. Association for Systems Management^ 

10. Fabricating Manufacturers Association 

11. Institute of Electrical Engineers, Inc. 

12. Instrument Society of America 

13. Marinette-Menomonie Manufacturers Association 

14. National Association of Home Manufacturers 

15. National Machine and Tool Builders Association 

16. Numerical Control Society 

17. Society for Advancement of Management 

18. Society of Die Cast Engineers 

19. Society of Manufacturing Engineers 

20. Society of Plastics Engineers 

21. Society of Vacuum Coaters 

22. Society of Women Engineers 

23. Standards Engineers Society 

Unable to Contact 

1. American Chemical Society 

2. American Institute of Industrial Engineers 

3. American Institute of Plant Engineers 

4. American Vacuum Society 

5. Engineers & Scientists of Milwaukee, Inc.' 

Sent Questionnaire 

1. American Institute of Chemical Engineers 

2. American Management Association 

3. American Society of Agricultural Engineers 

4. American Society for Metals 

5. American Society for Nondestructive Testing 

6. American Society for Testing & Materials 

7. American Welding Society 

8. Chemical Coaters Association 

9. Institute of Food Technologists 

10. Institute of Paper Chemistry 

11. Instrument Society of America 

12. National Engine Parts Manufacturer's Association 

13. National Society of Professional Engineers 

14. Northeast Wisconsin Industrial Association 

15. Society of Automotive Engineers 

16. Society for Experimental Stress Analysis 

17. United Foundrymen of Wisconsin 

18. United States Brewers Association 

19. Wisconsin State Brewers Association 
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PROFESSIONAL ASSOCIATIOIj^lNTERVIEW INSTRUMENT 

1. What types of educational or training programs does your association 
presently offer? 



Programs Location How Often Subject area 


• 








* 






-- 






• 






- 






Workshops 
Seminars 
Conferences 
Meetings 
^^^^-;6nventions 


National 
Regional 
State 
Chapter 


Yearly 

Monthly 

Weekly 

1'; 


Send Brochure? 

3 



2. Could you briefly describe some of the programs that your association 
plans to offer in the future. 



Program 



Location 



How Often 



Subject Area 






Workshops 

Seminars 

Conferences 

Meetings 

Conventions 



National 
Regional 
State 
Chapter 



Yearly 

Monthly 
Weekly 



l.';4 



Send Brochure? 



Do you feci there is support for or need of an Eng 
In Central and Northern VJisconsin? 



A. How Delivered? 

- Professor on site or regional classes 

- Audio Visual 

- Time Frame 

Evening 
Day 



B. Where would be the most desirable location? 



Name of Society or Ar.sociation 



What 



priMr.tional or training proorams does you r society or association presently offer? 



CONTENT OF PROGRAM, 
(subject area) 



TYPE OF PROGRAM (workshop, seminar, conference, meetings, correspondence, conventions, etc.) 



LEVEL OF PROGRAM (national, regional, state, local)_ 
LOCATION OF PROGRAM (city, state) . 



HOW OFTEN OFFERED (times per year). 



CONTENT OF PROGRAM 
TYPE OF PROGRAM 



LEVEL OF PROGRAM 



LOCATION OF PROGRAM_ 
HOW OFTEN OFFERED 



CONTENT OF PROGRAM^ 
TYPE OF PROGRAM 



LEVEL OF PROGRAM 



LOCATION OF PROGRAM_ 
HOW OFTEN OFFERED 



CONTENT OF PROGRAM. 
TYPE OF PROGRAM 



LEVEL OF PROGRAM 



LOCATION OF PROGRAM 



jnw OFTEN OFFERED 
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CONTENT OF PROGRAM 
TYPE OF PROGRAM 
LEVEL OF PROGRAM 
LOCATION OF PROGRAM 
HOW OFTEN OFFERED 

CONTENT OF PROGRAM 
TYPE OF PROGRAM 
LEVEL OF PROGRAM 
LOCATION OF PROGRAM 
HOW OFTEN OFFERED 

CONTENT OF PROGRAM 
TYPE OF PROGRAM 
LEVEL OF PROGRAM 
LOCATION OF PROGRAM 
HOW OFTEN OFFERED 

CONTENT OF PROGRAM 
TYPE OF PROGRAM_ 
LEVEL OF PROGRAM 
LOCATION OF PROGRAM 
HOW OFTEN OFFERED 

CONTENT OF PROGRAM 
TYPE OF PROGRAM_ 
LEVEL OF PROGRAM 
LOCATION OF PROGRAM 
HOW OFTEN OFFERED 



PI oa s 0 dos cribo b r 1ef1y the pro gmms that you r association or society plan s to offer in 
the near future (t'ho next throe to five years) . 

COMTENT OF PROGRAM . . ■ — 

. TYPE OF PROGRAM . 

LEVEL OF PROGRAM_ 

• LOCATION OF PROGRAM . 

HOW OFTEN OFFERED ■ 

CONTENT OF PROGRAM [ . 

TYPE OF PROGRAM . — 

LEVEL OF PROGRAM__ 

LOCATION OF PROGRAfI . — 

HOW OFTEN OFFERED \ 

CONTENT OF PROGRAM . — 

TYPE OF PROGRAM_ . 

LEVEL OF PROGRAM . — 

LOCATION OF PROGRAM^ . 

HOW OFTEN OFFERED . 

CONTENT OF PROGRAM 

TYPE OF PROGRAM - 

LEVEL OF PROGRAf^ : 

LOCATION OF PROGRAM . 

HOW OFTEN OFFERED . 

CONTENT OF PROGRAM ^ 

• TYPE OF PROGRAfi . . 

LEVEL OF PROGRAM ., 

LOCATION .OF PROGRAM 

HOW OFTEN OFFERED ^ > ., ■ 

ERIC 



Do you feel thorojs q need or support for an Enqineorinq progrnm in central and northern 
ViVr.rnnTrn? ~Why or why not? 



If you feel that there is need or support for an Engineering program, what method of 
delivery do you feel would work best? 

a new program at a new institution! ) 
a new program at an existing institution { ) 
professors brought on site for regional classes ( ) 
audio-visual or correspondence approach ( ) 

other ( ) Please explain: . 



What time frame would be best ? 

Full time { ) 
Part time 

Mornings ( ) 

Afternoons ( ) 

Evenings ( ) 

Weekends ( ) 
Other ( ) • 



What do you think VA)uld be the best location? 



Any other comiTients? 



o 
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Analy* ClUUsl Ch««U«nr 
»P|itl»l C-Mi7>ilsff Itf lanes 
Appl(«<l Co«(nit«* If SIM* 

Pity* tea 
Affl, Haiti 4 rtryalea 
AppUad itflanca 
AairaMowy-Difalca 

• !•->< ttaala try 

• l»-M4le«l En^lnaarln^ 
il»>pr«y« lea 
Clwattaal (a^lnMff iii4 
Cksalainr 

CK«* I a I ry^ua 1 n a aa 

Chaaiacry Caaraa 

Chaat at ry-V1iy« lea 

Civil 4 KMviroraMacal tj*q, 

Cwi 4 Invlron. tivf. 
4 Clcy Plann|n<| 

eUtl tB«tiiaafftn« 

CoMpuCar lelanc<a(a) 

CcMputar lei. 4 Jcacladea 

fl«ettta«l C»fiiM«fflnY 

(n^lfMari*! 

Kt¥|lM«rln^ Maehanlea 

(ngtMartnq letanea 

CngtaMrlnq Tvchnolo^ 

CurlrwuMntal >t«nltorln« 

Cirri ratmalal ToMleelMnr 

Gatfloqleal iclancat 

Omotovt 

QmoVOTf 4 OMplnr«l«« 
Ovophyalca 



Xn^Mcrlal tn^lMarlivf 
XirfMCf lal TachMlorr 
btfht ll^f. ConacrucCia* 
IUn*9«**at Covputar lyalaM 
lUtarlala Civflna^rln^ 
lUcatlala S«Unea 
IUUtM4tlet • 
Nwcluinleal tivfliMarlivf 
H«callux«lral Cii<|lMarlM4 
H«ta«(ot07y 
lllal»9 Iii4lna«vli>4 
■«c«ffal taaourova 
ntolaar (M4ln««rlii4 
Ocaan CnflAaarlni 
04^Mllotrap^y 4 Ll<Mlo<iy 
Pap«r Jelanca 

P^ar*•eaalle•l aitfChAaiaery 

PHarMCMCleal CS««lacry 

Piryaleal Selanca 

p^ya lea i 

pitya tva^TiMl at ry 

Pl«yal«a-«««l)«««>«clea 

Probata iMal D«w«lsp^nc t*^.) 

laraty 



•«l««kc«-«*«lh«*«t lea 

acl(»n«a 4 KnvlrarMntal Otaiv|« 
aiattaltn 



l«ar raUa Stout Uu CUtri La Craaaa 



nr««n lay OaiiWoah 



P(atia«lU« Ha.Mattn Mhtiawalar nU««Mk 



n 



t.N.D 
• 

M 

• .II.D ' 



M.D 



M.D 

a.M.o 

• .M.D 

a.M.o 

• *M*0 

a.M.o 

M 
I1.D 

II.D 
II.O 



lai* 

. JO:: 



21 



U 



IZ 



1 • fe*«>tt*i«r*a 
m • Maafar'a 

• • •^rlallat 

• • •••taff«l« 
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APPENDIX B-2 

University oi Wisconsin Center System 
Applied Science 5 Engiweering Associate Degree Programs 

Located In Study Area Associate Arts S Sciences Degree 

North West 

Y 

Barron City 
North Central 

Medford ^ 
Marathon City ^ 
Marshfield/Wood City ^ 

Western 
None 
North East 



Marinette City 
Fox Valley 
Manitowoc City 



X 
X 
X 



V 

Fond du Lac ^ 

X 

Sheboygan 

Washington City ^ 
Located Outside Study Area 
South West 
Richland 

Baraboo/Sauk City 
Rock City 
South East 

Waukesa City 



X 
X 
X 



NISCQH9IN VOCATIONAL, TECIiNlCU AHO ADULT eOUCAnOTI ATPLICD KlViCU % ENClNLmiHG fm,nMlS 



MoriH N«Bl 



North Ctnlril Wtifm North 



1 I 3 
I i ^ 



T«o«V«T Alloc. D*ir««« 
Air Condlllonlni 
AuloMltv* TtchnlcUl 
lli>-Maiilc«l eitctronlci 
dltalctl 
cull • Hlihw*/ 
Clvtl ScruciurtI 
Civil TtchnoK Public m. 
CottbuiClon Cn|ln« 
■Uclric. Per. Bflf. T«chnol. 
ll«€tTO>Hach. Ttchnoloix 
BI«€ironlci 

llacironlcf - CoMunlccKlons 
lUclronici • Co^c«r 
Ingln* TtchnoloiX 
BavlronMnCcI Technic I in 
picilllUs Eat* TtcKniclan 
tin Snlme* 
Pluld pMtr 
lmdii%. Eng. TtduUclan 
Indui. Stftljr TtchnlcUn 
tndui. H«l<llnt Tcchnolocr 
I«ilruaenK«Klon 
Lai«r T«chalcl«n 
Mrchinlcal 0«il|n 
N«K«llurgy 

Muilc. Cn|» Ttchnlelsn 
Paper I Fulp Ch«B. T«chnol. 
PUsllci T«€hnolot/ 
Prllnlni I Publishing 
QualUf Asiiir. T«<hnlclan 
SacuTit/ Los* PrtvtaClon 
T«chnlc«l bg. - eUctrlctI 
T«chii» fng. - Induitrlil 
T«chA.Cng. • H*chulc«l 
T«chfi. Eng. • Tooling 

««l«r I M4ilni«l«r 

Trt«l»enl T««:hnlcUii 

Hu>hT of Protrw in Kcgton 4 

5«wrc«: Poll 1979 **OpponunltLoi throuih 
Vocallonol, Tochnlcol ond Adult 
IAkoIIoo'* 



■ o. 

5«« a « ■ 

^ 1 S S i 

< ^ i j :^ £ 



X t 



i a 



K X 
X 
X 



X X 
X 

X X 



a 5 S I 



S 6 S 



X X 



— * a •« r» •» 

<i It 4 u j 



X X 
X 

X 



XXX 



3 5 



X X 
X 



57 
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Alrcrafl«eitciranlci l 
Atr ConJIilonini, Rifrli. 

Alr(r«M M«d>inlci 

Alrffa*« 4 PsMtrplant M«ch. 1 

AnplUnc* S«r»Uin| 

Auloti94l/ 1 

AuloMtlc lar ( ChuckUi 
K4chknt Ojpirillon 

AuloMClvt HfChinUf 1 

AulMoiivt StrvicUi 

AuloaoClvt SvrvUlni Htth, 

Auloaollft Sptciallstf 

Auto Parts Sptciilksl 

•ulldlni HitiriiU Spec. 

C«Hiutlloft Inflni 

CoBsunlt^r Anttnni TV 
Inltai. I Hilntenanct 

Daliy Procitilni Iqulp. M«c)i. 

OUl«l equip. M«cJt«nlc 

01af«l Cqulp. Strvlclni 

Drift lii|«Arthtttcturml 

Ormftla|«}tec)tinlcal 

lUctrlcal fowtr Dlstrlb. 

■(■cfricltf 

glactnnlc Cqutp. S«nr. 
llictronlc Strvlclni 

I 

PacUltUt HalRttnanci Str. 

Plutd Pow«r HalnCinanet 
(Ind. Hydraulics Pniuutlu} 

Homloir (Katch Kaklni) 

liulvistHal Dlistl Mtch«alc 

Induitrlal H-ilntcnanca 

tndustrlal-Tnteli Mcditnlc 

Lliiotyp* MalntcAAAM 

LoQs* Uolimr 

Maehlm MatnttnanM 

NiditM Moldir I HadiUt 

Car««ak« r 
Msehtnt Pint Inspictlon 
MachiM Rtpilr 
Hachlnt Taollni Ttchnlclan 
Machlni To* I Opintlon 

MadilM TjfpiStttlni 
MarltlM Construction 
Mtal PsbrlMtlon 
Mbtorcrclt Htchxnlc 
OffU» ^u»p««t Repair 
Offlc* Hadiint Repair 
Packailni Machlnerr Servle. 
Powerplaat Mechanic 
Prtclaloa I Materials taap. 
Pres»i(«rt 
Prlnliai 



J I I 

o. A, 2! 

3 fi -a 

& ^ i 

MUM 

i 8 S 

H a » 



s a ^ ■= 



X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 



rrUc. I Pvbllshlni - Offset 
Pr«ductloii MaehlM Operatlm 
Pr«dH€tto« Veldlni 
Rt«r»atkM»al Equip. Servlc. 
R«frt|eratlon Senrlclni 
lUplaceofnt Parts Specialist 
SmII laiUe t Qiassia Mech. 
tMll lii|lM Sanrlclni 
•lt«l Metal 

TvterrptMtter Nrformtor Op. 
tMl I Die Maktai > 
tmli'Co"«tfvctl«»i-li»Awt. t 
•l«««t MeclkaAlcs 
ttndlai •4^1p««iit Malaten. 

Vtldlai 

%ldl«t SMl^avtlc »tr« 
»«*J Tvdknlcf ^ 



X 

X X 



X X 
XXX 



Uratf it n<m|il<t 5tt nly AfM 



1 1 •• a 

2 3 11^2 



X X 
XXX 



Hnrlh Pa<l_ 



-a 

it 

^ s 
s :^ J 



5 5 a S ^ 1 ^ ^ I 
^ h If i a 5 i 5 



X 

X X 



X 

X X 

X X 
X 

X 



3 I 



n '3 s 1 1 J 

|fl S ^ s i fl 



X X X X X 
X 

X X 
X X X X 



X X 



X X 
X 



X X 
X 



I X X X 
X 

X 



X 

X X 



X X X X 
X X 



X X 
XX XXX 
X 



X 

X X 



X X. 



X X X X X X X 
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XXX 
X 

I 

K 



XXX 
X 



2W 



C m Certifficatu 
A m Atttioal<it« 

D ■ DoQtorAte 



Morth 



o 

Program Area 

Blo-Chemlafcry 
Blo-M«dical Englneatlng 
Construct Ion Eng. Tachnol . 
Chemiafcry 

Chemical Engineering 
Cheoilcal Technology 
Civil Engineering 
Computer Eng. Technol. 
Clectrlo Power Technol. 
electrical Engineering 
electrical Eng. Technol. 
Electronics Technology 
Engineering 

'Engineering Management 
Environmental Scl . ^Stud . 
Fluid Power Eng. Technol. 
Geology 

Industrial Eng. Technol. 
Materials Science 
Mathematics 

Mechanical Engineering 

Mechanical Eng. Technol. 

Metals Eng. Technol. 

Natural Science 

Hon-Destructlve Testing 

paper Chemistry 

Paper Pulp Technology 

Phyalcji 

Science 

ttumht^r of Pro<ir awa In Region 



• q U o 



o u 



SOI 



5!" 



J 



US. 



M,D 



aoutjh 



O I) MO) 5 •> 

a «o H*o £o 

3*^ p2 W W M 



I) Ul 

(J M 

C I) 

«} > 



I) 

cn 
I) 

CP O 
M 



B B 



B B 



M.D B 



H.D 



B B 



HI) -r* « 



<d u 



I) .H 

4J U 



•«« o 

a; 



I) t> 



I) 



B B 



A.B B B 



A,B 

B D.M.D B B 

A 

B,H 

A 

C,h 
B B 
B 
A 

CD B 
H 

A.H 



B.D 

B.M B B 

B.H.D B 
B 
A 



IB 



30 



B B 



B B 



B«H 



B.M 



B 
B 



B B 



62 
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Air DhiriiiMUDn 
h\f Tr«rric Cttnlrol 

Amo«abUl Kn|. TtipU* 
AmaMltvf tn|tn« Ptiign 

Tr«M««nl 

loll CanMrticUon in 
Stuill Arabti 

lr«Mng Adh««|v« 

lliJ|. Conuntctlon Toplci 

iMlUInf StiDjArUi 

CapacUy f |«nnln| 

CtfUng Oafvcti 

CWU en|in««rln| Toplci 

C(Mhuitlon loilar Contrpi 

CoMhuitlon Control 

Coaputtri 

Co«putar M4trl« Anal/lli 
Conltrucdon Enilniarlni 

Construction Englnatrlni 
(H«ivy) 

Cor« llndlng Syit««s (nti«) 

0«il|n Inglniiring 

Oti Cast • Co«t Control 

Q{m Iniuitry (S<S ftf 
Projtctloni) 

01« Lift - laprovlni 

OlfUil Control 



TrCllNlCAl. 
QtO.yil/Alfi"/ 

% 
i 
% 
I 
% 
% 



I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 



BUetrlcal Enitncirlng Topics 

Engineering for High School 
i Collage Students 

big. Mining Copper I Zinc 

Imrlronacntal Control 

Pabrlcetlng Par« « IndiutT/ 

l(^ulp«ent 
PabrUetlng Tube I Heavy Pipe 
failure < Precture of Hetels 
Putenlng 

Patigue Prediction 
Plbar Optics 

Plber Optics Covaunlcatlon 
(new) 

Plre < S^e 
pl«i« HeesurtMnt 
pood Proeesilng 
Foundry Topics 
Gating Design 
laductlon Melting 
(asulatlen 
Userlng Alu«lni« 
Life C/cle Costing 
Magnetic Particle 
MlAtenanca 

Maintenance Clinic 

MalnteeaJica • Trsda Show 

Manufacturing Area Topics 

Matarlala equlretMnts Ping. 

Medical fnitruoants 

Metal PabrUatlon - Plata 

Metal PabrlcatlOA • koU 
Poralal 

Metal Pabrtcatlaa - Sheet 

?tetal Pabrieatloa - Stevplng 
g OealgnUf 

Metal PabrlcatlM • Structure! 

totallurgy 

MetrUe 



Meeting witri 
Heeling Mllh A5rH 

laClUTt 

Heeling 

Heillttg 

Heeling 
Hailing 

Norkahup 

Cenvantlcm 

No rk shop 

Halting 

Convention 

Heeting 

Work ah o^' 

Heeting 

Sealmr 

Meeting 

Conference 

Con ference 

Conference 

Convention 
Conference 
Meeting 
Meeting 



Q • ^ A|i|ttalim 

shfbnnin or n i 

Nallonil 
HINi(tlt«« 



Annual 
idiniMir 
Qaiel"Anmi«l 
Annual 
" MiinlMy 

rqumi ffi» ViU«r Mnnihly 



C I I Applelon 
IM^nMn 

roa Valley 

Ttiroiighnut U.Si 

Pol Valley 

HlUaukee 

Milwaukee 
Rotatea In VI 
Rotatea Pox Valle/ 
Throughout U.S. 

Apple tun 
Rotatea Netlonall/ 

Milwaukee 
Rotates Natlonell/ 



Hi^nihly 
Un\n(h<n 

Annual 

Annual 
querterly 

M(inthly 

Annual 

Annual 

Annual 
' Month 1/ 
« a Year 
Rl-Monthly 

Annuel 

Annual 

Annual 



Milwaukee Annuel 

Rotataa Nationall/ Annual 

Milwaukee Annual 

Milwaukee Monthl/ 



AaarUan aMvlfiy of Mfi^iiig, Hefrlg, * Air Cmuli, fng, 
A^frlFan nw\p\y \>t (:|v|l fiipU*"" 
M|«c(m«ln Boclely nf Piflreulnnil Pnnlneari 
5nclaty «r Amnmuilvfi fngliwen (HIlMHiVae ^^•^Uu^) 
AnarUail Sn»:i*t)r fur Ik'laU 

ln»lr\wnt «o«Uly of AnerUa (foi Vallay 5f«lluiiJ 

AeerUan Sflolity af Maiini, Hefrll. \ Air Cumli, Rnf. 
AMrUan Snclety af Civil Pnglnaera 

Society of HAnufacturln^ Coilnerii 

Anoolated (tilliler* * ron»rnf«»*ra 

Natlunal Anncla^lnn n( Miiee M^niifaciurari 

A^erUan Pimluciinn ^ liivenfory Control Sucleiy 

Anerlran Foundrynen'a finclety 

AMarlcan Sacietx of Civil Cnglneeri 

InstniMHl Society of Awerlca (Fm Vallay Sacllon) 

I. " 
Huaerlcal Contral Society 
Aaerlcan SqcKI/ of Mochenlcal Hnglneara 
Society of Moiaen Pnglneeri 
Nlaconaln Society of prafeialonal Englneeri 
Society of Ho»«n Englneera 

Aiierlcan FoundryMn'i Society 
Society o( Hoaen Eiigineera 
Society ot 01* Caat Engineers 



Meeting 


Milwaukee 


Monthly 




Meeting 


Rotatea Pox Velley 


Monthly 


Inatruaent Society of Anerlca (Fox Vallay Section) 


Vorfcshop 


Appleton 


ikiknown 


Institute of eiectrlcel Engineers 


Conference 


Appleton . 




n 


Meetings 


Area High Schonlt 


Monthly 


Society of Ha*en Englneera 


Meeting 


Appleton 


ii'Monthly 




Meeting 


Netlonel 


Monthly 




Meeting 


Sheboygan or G B 


Monthly 


Anerlcan Society of Civil Englneera 


Seainar/Conf. 


Unknomi 


iy Denand 


Fabricating Manufacturers Association 


SaaUnar/Conf. 


UnknoArn 


By De»and 




Meeting 


Appleton 


Bi^Konthly 


Anarlcan Society of Hechanlcel Engineers 


Vorisbop 


Pox Valle/ 


Annual 


Society of Mmufacturlng Englneera 


Workshop 


Milwaukee 


Annual 


American Society for ^totals 


Meeting 


National 


Monthly 


Institute of Blactrlcal Englneera 


Meeting 


Appleton 


Bl. Monthly 


Aiierican Society of Mechanical Engineers 


Meeting 


0 ft or Appletan 


Monthly 


Anerlcan Society of Meatng, Refrlg. 1 AlrCondt, Eng. 


Meeting 


Rotates Pox Valley 


Monthly 


Inatrwent Society of Ajeerlce (Fox Valley Section) 


Meeting 


Unknovn 


Monthly 




Convention 


iimleghaa, AL 


Annual 


Aaerlcan Foundrynen's Society 


SeaUnar 


Milwaukee 


Annual 


Society of Die Cast Engineers 


Meeting 


Menasha 


Monthly 


Aaerlcan Foundryncn'a Society 


Seninar/Conf. 


Ham Location 


Annual 


National Association of Hoae Henufacturers 


VorkaKop 


Oshkosh 


Annual 


Aaerlcan Poundtyvcn's Society 


Sealnar 


PeMaukaa, HI 


Annual 


Aaetlcan Society of Agricultural Engineers 


12-hr. Course 


Green lay 


Annual 


Aaeriran Society for Non<Oescructlwe Testing 


Meeting 


Rotataa in N.B. HI 


S a Tear 


Technical Assoc. of Pulp ( Paper Indust. (Lake Statei) 


Sealaar 


TTimughout U.S. 


ft a Tear 


Numerical Control Society 


Heetinf 


Rotatea Pox Valley 


tonthly 


Instntfient Society of Aiterlca (Fox Valley Section) 


Clinic 


M m 


Annual 


M H 


Convention 


Regional I Nation. 


Annual 


Society of Manufacturing Engineers 


9e*lnar 


Appleton 


Annual 


Aaerlcan Production g Inventory Control Society 


Meeting 




Monthly 


Instruaent Society of America (Fox Valley Section) 


Conference 


Tbftwghout U.S. 


Msnthly 


Fahrlcatlag Hajiufacturers Association 


Coafatence 


m m 


tonthly 


• M 


Conference 


m m 


Monthly 


M « 


Conference 


m m 


Monthly 


M m 




ft M 


Monthly 


» m 


Meeting 


Milwaukee 


Monthly 


Aaerlcan Society for Motala 


ConfereaCa 


toa Angeles 


Annual 


Standarda Engineers Society 



1 



\u mil h /IM'Mi HI 





'I.I' 


)y^)V (if |lr hvt tj^ 


|.(H'.»t inn 








X 


Knr^ \\\\\\\ 




UliMiH^iu 




H 




■ l.or, MiM'l , l»i'ur^ 


|U)t tU 'h f'MV V tl U7 


M»initi ly 


MUl Inii H.ii hiiun, tiM-w) 


X 




fniry iTiMnlng 


Yi)\\\\ till 


|;.-|»-li <j - 1^ 


kil 1 1 (it 11 ill ii-ltl & / LI 11 it t'. Ill i lllll 






IU)| 1 ii i n i ni{ 




It (1 


LJ I ti i f ' ti 111 1 1 1 1 1 ft 1 1^ 








A{i|i|('ion 


llnknnwn 


M U 


X 






Ai'u*i Ititih ^KliDiiU 


Jit>»u.'iit<i' 








iltin t i rt ii 

ri>'P ^ 1 II H 


A i\n 1 11 1 nil 


Hi-Monti) )y 




% 




(^nnvwnUnn 


Los AniJpios 


Anniit) I 


II II 


X 


X 




Mi lwauV.ou 


Bi-AlUlHill 




X 




Conrnfl 


Mi IwMul^ei) 


Annu.\ 1 


^ran^O««(ruci lv0 Tii»tliu 


X 




flpminar 


Oreon Dny 


AlUHlAl 


Apt>l lent inn 












Organic Ch»ml»try 




A 


Course 


Avi«:i IILi<h Hcbitlllt 


f'.ni Hemuntcr 


Paper ( Pul)) Mill Sysiomi 


X 




Mi«ot Ing 


Rutaleii In N.F;. WI 


S 4 Yu.ir 


Paper ^ Pul\i Topict 




X 


Meet ing 










X 


Meeting 


Unkndwn 


Mu(\thlx 


Paru ProJuct ion - 


X 




Meat ing 


Milwaukee 


5 a Yc«r 


(irotiji Tui'ltniilut:/ 












Penetrant Trninlnp. 


X 




B*hr. Course 


Green B.iy 


Annunl 


Plant Toiira 


X 




Lecture 


Ml Iwaukoo Sites 


Annti.-) 1 


Platttcs, (bnslc) for 


X 




Course 


AroA High Schools 


Hill Semester 














ffateri.its 


V 

A 




• 1 M 


II 11 


tl M 


D 1* A 1* A c 4 n ft 


X 




II II 


M II 


II II 


Des 1 Sn 


X 




II II 


M II 


II II 


Power DlstribtiUon Systems 




X 


Workshop 


Appleton 


Unknown 


Process F.nergy Controls 


X 




Meeting 


Rotates N.E. NI 


5 a Year 


If ti 


X 




Meeting 


Rotates Fox Valley 


Month ly 


Product LUbllli)* 


X 




Meeting 


Ml Iwaukoe 


AnnuQ I 


Production 5 Inventory 


X 


X 


Convention 


National 


Annual 


^ Con t ro I 












Prosrannablc Coiiiroler 




X 


Workshop 


Appleton 


Unknown 


Quality Control Topics 


X 




Seminar 


Oskhosh 


Annua I 


M tl 


X 




Meet Ing 


Through . Fox Val , 


Month ly 


Hadlo - Benefits of 




X 


Conference 


Appleton 


Unknown 


Two- Way 












Radiography Training 


X 




40-hrf Course 


Green Bay 


Annua 1 


Sand Control (advanced) 


X 




Workshop 


Oshkosh 


Annua 1 


Scrap Control 




X 


Convention 


Milwaukee 


Annunl 


Sewage Treatment - 




X 


Meeting 


• Unknown 


Unknovm 


Fox Val ley 












Solar Energy 


V 
A 




Meeting 


G B K Appleton 


Monthly 


It II 


X 




Meet Ing 


Appleton 


Bl-Monthly 


Solid State Reg. Speed Dr. 


X 




Meeting 


National 


Month ly 


Sound Construction 


X 




Meeting 


G B Appleton 


Month ly 


Space Technology 




X 


Meeting 


Appleton 


Bl-Monthly 


Standards of Certification 


X 




Meeting 


Milwaukee 


S a Year 


for Engineers 












Standards Topics 




X 


Seminar 


UW-Milwaukee 


Unknown 


Steel MnkinC Atmosphere 


X 




4-HDeK Course 


Mi Iwaukee 


Annual 


Control 












Steel - New Alloy 


X 




Meeting 


Milwaukee 


Month ly 


Stress Analysis of 


X 




Meeting 


Appleton 


Bi-Monthly 


* Appl led Opt ics 










Bi. Monthly 


The nnodynani C5 (technical) 




X 


Meeting 


Appleton 


Toxic Substance 






Meeting 


Rotates N.E. WI 


S a Year 


Transportation Engineering 






Con fere nee 


Rotates Nationally Annual 


''Tube Fabricating 






Conference 


Throughout U.S. 


^ksnthly 


Ultrasonic Testing 


yl 
A 




40ohr. Course 


Green Bay 


Annual 


(ItlUtles Fn^lncering 


X 




Con f erence 


Rotates Nationally /U)nu:tl 


O.S, Corps of Tnglnecrs 


X 




Meeting 


Sheboygan or G B 


Monthly 


Vacuus Coating Topics 


X 




Conference 


New Qrleans 


Annual 


Water Englnivrlnrf 


X 




Conference 


Rotates Nationally Annuni 


Vater Quality In 


X 




Meeting 


Sheboygan or G B 


Monthly 


Pox Valley 












Q reatmvnt 
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ummim^miM Qiiallcy Inspection 


X 




Meeting 


C B ( Appleton 


Monthly 


X 
X 




Workshop 
ll.Krrk Tourse 


Fox Valley 
liN.Milwnulee 


Ann»i.->1 
AnniMl 



A<^m>i l.il i MM 
ln>»^ I \ nil' Hi I- Uh'M i I'll I I iKHpi 
Instrumrfir SncjiUy n(" AnnMirn (lux Viilh^y' H^'Pltt^n) 



I nu it nil' iit l.lt't:( rltMl I'linlhtorii 

il.iciMl^ nC I'lii^il li:i t hi'.int'vT^ 

AmiM'icnn Juulijiy t>r MtM:|\.tn(i'»» I InntniMJni 

NiifnoricH | Cttnticil Sociriy 

NiUinnftl Mirhint) Toul tMilUlori AmnclttUon 

Afnoric<n\ Hn^iyly fnV Mnlala 

Amovlcitn Stu-ioiy for NtiH'IHM,uiu;i iv» Tostii\a 

Society of t'latvtic*^ Ungihiirn 

Technloal Assoc, nt' Pulp (i Pnp«r ln»Unt, (Irtkw Stales) 
tl II 

Instrttroont Society of (Vniorlcn (Po^ Valley Section) 
Standurvls rnginvers fiocluly 

Anierlcnn .Society for Non-Duni ruct Ivo Tosting 
Society nf Automotive Uncinouva (Milwaukee Svcllon) 
Society of elastics Engineers 



institute of Electrical Engineers 

Technical Assoc. of Pulp (t Paiier Indust. (LaVo Statcil 
Instrumcnl Society of America (Fox Valley Section) 
Society of Die Cast Engineers 
American Production 5 Inventory Control Society 

Institute of ^ilectrlcal HngLnecrs 
American Society of Quality Control 

Institute of Electrical Engineers 

American Society for Son-Ocstruct ive Testing 
American Foundrymen's Society 
II •» 

American Society of Civil Eniiincers 

American Society of Heatng, Refrlg, 5 Air Condt. Eng. 
American Society of Hcchanlctl Engineers 
Institute of Electrical Engineers 

American Society of Heatng. Refrlg. A Air Condt, Eng. 
American Society of Mechanical Engineers 
Standards Engineering Society 

American Society for Metals 

11 »» 

American Society of Mechanical Engineers 

Technical Assoc. of Pulp d Paper Indust, (Lake States) 

Society of Women Engineers 

Fabricating M.-inufacturers Association 

American Society for Non-Destructive Testing 

Society of Women Engineers 

American Society of ClvU Fngincers 

Society of Vacuum Coaters 

Society of Women Engineers 

American Society of Civil Engineers 

Aiacrleun Soelcty of Hratng, Rcflrg, ( Air Condt. Eng. 
Society of M tpufncturin^ rni;lncers ^ • > 
Ajnrrlcnn Soc icty fnr 'Vtrili X O v) 
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»OW-TKCHNICAI, PROGRAMS OFFERED OR PLANNED BY PROKCSSIONAL & TRADE ASSOCIATIONS 1976-01 



ffo*irin Are* 


Becently/Plan to 
Of f«r*d/Qf fer 


Typo of 
Del 1 very 


Locution 


PCnaurncY 


Association 


Afflrmatlv* Action 


X 


nesting 


Thru-out State 


2 a Year 


Aosociated Buildera ft Contractors 


Appr«ntlct0hlps 


X 


Meeting 


Thru-out Stete 


2 e Year 


• 


Asseclata Dagrea 


X 


64 cr. Sequence 


NWTI-GB 


Every Sera. 


Marinette-h4inomlnee Menu f actiirera Association 


Bu«ln«as Couraas 


X 


Short Couraee 


Madison 


Unknown 


American Society of Civil EnqLneera 


Bu9ln««s. Succeaalon upun 
Loaa of Own«r 


X 


Conferenc« 


Unknown 


Upon Request 


Associated Duildere ft Contractors 


CoiwBunlcatlon 


X 


Seminar A?onf. 


Warm Location 


Annual 


National Association of Ho^^e Manufacturers 


Comunlcationat 


X 


Workshop 


Thru<-out U.S. 


6-10 a Year 




Bumanlza 


X 


■ m 


• a 






Parcttptlon* 


X 




a • 






iMgas 


X 




a 


■ m 




Values 


X 




■ ■ 






Consfcructlon Sites Tours 




Meeting 


Milwaukee 


Annual 


American Society of Civil Engineers 


Economic For* cast 




Meeting 


Virginia 


Semi-Annual 


National Machine & Tool Builders Association 


Economlca. National 




Meeting 


Virginle 


Sevl-Annual 


■ ■ 


Enar^y Conservation 




Workshop 


Regional 


Annual 


American Soc. of Heatng.. Refn. ft Air Condt. En< 






■ ■ 


Milwaukee 


• . 


American Society for Metals 


Energy Conservation Standards 




Meeting 


Milwaukee 


5 e Yeer 


Standards Engineers Society 


Energy Crisis 




Meeting 


Virginle 


Scmi-Annual 


National Machine ft Tool Builders Association 


Enenjy Savings 




Meeting 


<» ■ 


• ■ 


■ ■ 


T)ie Engineer In Court 




Senlner 


Pewaukes WI 


Annual 


American Society of Agricultural Eng. (Wiscn. 


Engineers "* Salaries, Manage* 

Mnt-Employicent of 




Meeting 


Mil%makee 


Annuel 


American Society of Civil Engineere 


Facilities Tours of Govt, ft BuiL 


X X 


Convention 


Milwaukee 


rOL or Marinette 


Wisconsin Society of Professional Engineers 


Government Policy 




Convention 


Milwaukee 


Annual 


■ ■ 


Insurance Bondln? 


z 


Conference 


Unknown 


Upon Request 


Associated Builders ft Contractors 


X^bor Relations 




Workshop 


Thru-^oat U.fi. 


Quarterly 


National Association of Home Manufacturers 






Seminar 


40*>mile Radius 


12-15 a Year 


Associated Builders & Contractors 


Legislation - Net# 




Workshop 


Fox Valley 


Upon Request 


• • 


Managament 




Semine r/Conf • 


Wans Location 


Annual 


National Association of Hos>c Manufacturers 




X X 


Work e hop 


Fox valley 


Upon Kequesc 


Associated Builders ft contractors 


Hanageiaent — Effective 


X 


Workehop 


Thra<4ut U.S. 


6-10 a Tear 


■ • 


HanegsMnt, Energy Zmpact On 




Meetings 


Virginia 


Semi -Annual 


National Machine ft Tool Builders Association 


Hanagement Styles 


X 


Workshop 


Thra-4ut U.S. 


6*10 a Year 


National Association of Homo Manufacturers 


Managevent Trelnlng 




Workshop 


■ • 


Quarterly 


■ ■ 


Harket Analysis 




« a 


■ ■ 


- 


■ • 


Motivation; Behavior * 




Seminar 


Pewaukee WX 


Annual 


American Society of Agricultural Eng. (wlscn. 


Un(2e ret ending 












Motivation ^ Individual 


X 


Workehop 


Thru-out U.S. 


6-10 e Year 


National Association of Home Manufacturers 


Motivation - Self 




Meeting 


Virginle 


Semiannual 


National Machine ft Tool Builders Association 


Officer Training 


X X 


Convention 


Regional ft Net. 


Annual 


Society of Manufacturering Engineers 


OSKA Safety Topics 




Meeting 


Thru<4ut State 


2 e Year 


Associated Builders ft Contractors 


Physlcel Fitness 




Meeting 


Virginia 


Semi -Annual 


National Machine ft Tool Builders Association 


Power ft Leadership 


X 


Workehop 


Thru-out U.S. 


6-10 a Year 


National Association of Home Manufacturers 


Problem Solving. Creative 




Semlner 


Brilllan WX 


Occasional 


Wisconsin Society of Professional Engineers 


Professions I Ian (Cthlca) 


X X 


Meeting 


Sheboygan or GB 


Monthly 


American Society of Civil engineers 


Supervision 


X X 


workehop 


Fox Valley 


Upon Request 


Asaocisted Builders & Contractors 


Supervisory Persuasive Training 


X 


Workehop 


Thru-out U.S. 


6-10 a Year 


National Association of Home Manufacturers 


Supervisory Trslnlng 




Seminar -^Conf. 


Warm Location 


Annual 


■ ■ 


Tline. Cffsctlve Use of 




Seminar 


Pewaukea WI 


Annual 


American Society of Agricultural Eng. (wlscn. 


Transactional Analysis 


X 


Workehop 


Thru-out U.S. 


6-10 s Year 


National Association of Home Manuf acturere 


Valu« Engineering 




Seminar 


Pewaukee WI 


Annual 


American Society of Agricultural Eng. <Wiscn, 


Wage Be tee - rrevelUng 




Meeting 


Thru-out Stete 


2 a Year 


Associated Buildere ft Contractors 
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Course Title 



Specific Applied Science 5 Engineering Courses 
Offered by UW - Extension 

Credit/Non-Credit 



Via the State Extension Education Network (SEEN) 

X 



Concrete Beam Design 
(review of ACI 318-77) 

Construction (legal aspects) 

Construction & Municipal Operations 

(noise control § hearing conservation) 

Consumers Conference 

Electrical 5 Lighting Safety 

Energy Audits Survey 

Energy Management 

Energy (residential) 

Engine Mechanics 

Engineering Mechanics 

Engineering Mechanics: Dynamics 

Engineering Mechanics: Survey 

Engineering Refresher (basic) 

Environmental In5)act Statement 

Fatigue Failures 

Hydraulics (basic) 

Industrial 5 Manufacturing 
Engineering Refresher 

Insulation: Materials 5 Standards 
(residential) 

Life-Cycle Costing 

Life-Cycle Costing - A Practical Use 
Of Engineering Economy 

Mathematics Analysis (applied) 
Metallurgy (applied) 
Metric System (workshop) 
Products Liability 
Project Management Methods 
Public Works Engineering Practices 
Public Works Inspection 
Public Works Management 



X 
X 

Public Service 
X 
X 
X 
X 

X 
X 
X 

X 

X 
X 
X 
X 



X 
X 

X 
X 



X 
X 
X 
X 



Years Offered 

1979-80 

1977-78 
1979-80 

1977-78 
1977-80 
1977-78 
1979-80 
1977-78 
1977-78 

1977- 78 
1979-80 

1978- 80 
1977-79 
1977-78 

1979- 80 

1977- 78 
1979-80 

1978- 79 

1977- 78 

1979- 80 

1979-80 
1979-80 

1978- 79 
1977-79 
1977-78 

1979- 80 
1979-80 
1977-78 
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Course Title Credit/Non-Credit Years Offered 

Sanitary Landfill X 1978-79 

Sewer G Water Construction X 1978-79 
Contracts (federally assisted) 

Shallow Foundation Analysis X 1978-80 
And Design 

Sludge Management Practices X 1979-80 
(municipal) 

Soil Mechanics 5 Foundations X 1977-78 § 79-80 

Solar Energy Design (passive) X 1979-80 

Solid Waste Management X 1978-79 

Statistical Methods X 1977-78 

Surface Mining - Introduction X 1978-79 

Technical Communications X 1977-79 

Time Utilization Engineering X 1977-80 

Toxic Hazardous Waste X 1977-78 

Underground Housing (fall § spring) X 1979-80 

Value Engineering X 1979-80 

Wind Energy Conversion Systems X 1979-80 

Via Educational Telephone Network (ETN) 

Arc VJelding Processes § Their X 1979-80 
Application (fall § spring) 

Corrosion § Protection of Metals X 19 79-80 

Energy Audit Refresher (residential) X 1979-80 

Insulation (residential) X 1979-80 

Underground Housing X 1978-79 

(fall § spring) X ^ 1979-80 

Via Video Cassette 

Calculus - basic X 

Calculus - intermediate X 

Circuits - logical though § logic X X 

Digital Technology X 

Environmental Engineering Series X 

Materials Science X X 

Weather 5 Climate X X 
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Course Title 



Credit /Non-Credit 



Years Offered 



Via Short Courses Inside Study Area 
Boiler Efficiency Workshop 



Eau Claire 
Green Bay 
Green Lake 
Rhinelander 
Rice Lake 
Sheboygan 
Stevens Point 
Superior 
Wausau 
West Bend 

Educational Facilities Energy 
Conservation 

Eau Claire 
Fond du Lac 
Stevens Point 

Effective Zoning Administration 

Wausau 

Energy Code Workshop 

Eau Claire 
Stevens Point 

On Site Treatment 

Stevens Point 
Wausau 

Wastewater Treatment 

Marsh fie Id 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



X 
X 
X 



X 
X 



X 
X 



Via Independent Study Courses 



Chemistry 

General Chemistry I 
General Chemistry II 

Coniputer Science 

Fundamentals of FORTRAN Programming 

Civil Engineering 



X 
X 



EKLC 



Critical Path Network Techniques 


X 


Elementary Surveying I 


X 


Elementary Surveying II 


X 


Advanced Surveying 


X 


Concrete Structures 


X 


Photogrammetry 


X 




UG 



1978-79 



»» 

n 

M 
Tl 
II 
f I 
II 
II 
II 



M 
II 
If 
II 
I! 
If 
II 
II 
II 



1978-79 
II II 



1976-77 



1978-79 

II M 



1976- 77 

1977- 78 



1977-78 
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Course Title 

Philosophy, l'f>]icy 5 Problems 
in Environmental Engineering 

Water 5 Wastcv/ater Treatments 

Air Pollution l\ Solid Wastes 

Occupational Health 5 Hygiene 

Environmental Engineering Topics 

Introduction to Construction 
Specification Writing 



Credit/Non-Credit 

X 
X 
X 
X 
X 
X 



Years Offered 



Engineering Graphics and Engineering Drawing 
Principles of Architectural Drawing 

Practical Mathematics 



Shop Arithmetic I 
Practical Arithmetic 

Practical Mathematics for Electxici'y I 

Practical Mathematics for Electricity II 

Engineering Mechanics 
Statistics 
Dynamics 

Mechanics of Materials 

General Engineering 
Technical Writing I 
Technical Writing II 
Technical Writing III 
Technical Writing I § II 
Technical Writing II 5 III 
Technical Writing I, II § III 
Basic Engineering Refresher 

Mechanical Engineering 

Principles of Industrial Engineering 
Introduction to Numerical Control 
Automotive Engines 
Automotive Chassis 
Diesel Engines 
Safety Supervision 
Safety Engineering 
Safety Management 



X 
X 
X 

X 
X 
X 
X 
X 
X 



X 
X 



X 
X 
X 
X 



X 
X 
X 

X 
X 
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Course Title Credit/Non-Credit Years Offered 

Steam Plant Operation X 

The Art G Science of Welding X 

The Art 5 Science of Welding X 
Inspection I 

The Art 5 Science of Welding X 
Inspection II 

The Art & Science of Welding X 
Inspection III 

Introduction to Quality Control X 

Introduction to Value Analysis X 
And Engineering 

Metallurgical 5 Minerals Engineering 

Introduction to Materials Science X 

Geology 

General Geology X 
Mathematics 



Intermediate Algebra X 

Analytic Geometry X 

Introductory Mathematics of • X 

Finance § Probability 

College Algebra X 

Plane Trigonometry X 

Algebra § Trigonometry X 

Introductory Mathematics of Finance X 

Introductory Finite Probability X 

Numbers § Basic Operations X 

Linear Equations § Inequalities . X 

Factoring, Fractions § Exponents X 

Radicals, Complex Numbers § Quadratics X 

Graphs 5 Systems of Equations X 

Review o£ Intermediate Algebra X 

Functions I X 

Functions II X 

Polynomial Equations X 

Systems of Equations 5 Inequalities X 

Trigonometric Functions: Theory X 

Trigonometric Functions: Applications X 



ERLC 
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Course Title Credit/Non-Credit Years Offered 

Calculus 5 Related Topics I X 

Calculus £1 Analytic Geometry I - X 

Calculus 5 Analytic Geometry 11 X 

Calculus 5 Analytic Geometry III X 

Differentiation X 

Applications of the Derivative X 

Basic Integration X 

Applications of Integration X 

Transcendental Functions X 

Integration Techniques X 

Plane Curves X 

Polar Coordinates S Vectors X 

Limits 5 Approximations X 

Infinite Series X 

Vectors X 

Curves 5 Surfaces X 

Partial Differentiation X 

Multiple Integration X 

Differential Equations X 

Topics in Single Variable Calculus X 

Topics in Multi-Variable Calculus X 

Probability § Statistics X 

Introduction to Differential Equations X 

Directed Study X 

Geometry I X 

Geometry II .X 

Review of College Algebra X 

Review of Trigonometry X 

Review of Basic Calculus X 

Review of Intermediate Calculus X 

Review of Vector Calculus X 

Meteorology 

Weather Q Climate X 

Physics 

General Physics I X 

General Physics II X 

ERIC 
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Course Title Credit/Non>Credit Years Offered 

Statistics 

Introduction to Statistical Methods X 

Technical Courses - Continuing Education 

General Aeronautics X 

Fundamentals of Electricity X 

Introduction to Refrigeration X 

Air Conditioning I X 

Air Conditioning II X 

Air Conditioning III X 



APPENDIX B-9 

Technical - Non-Technical and Inf 
Continuing Education Activities Offered 

Formal Activities 

1, Seminars by specialists 

2. Training films 

3- Slide presentations 

4. Apprenticeships 

5. Corporation H.Q, programs 

6. Training manuals 

7. Professional consultants 
8- Customer training courses 
9. Service course 

10. Special topics by trade assoc. 

11. C.E, for maintenance and 

journeymen 

12. Private individuals teach courses 

13. Refrigeration training program 

14. Formal training program 

15. Programs based on needs assessment 

16. Information sharing 

17. Sponsor seminars 

18. Chemistry, math 5 evolutionary 

processes seminars 

19. Wedding 5 micro-processing 

20. Extensive orientation for S/E 

1. Management by objectives meetings 

2. Management seminars by NMA 

3. Supervision workshop by parent co. 

4. Supervision § management seminars 

5. Kepner 5 Trigor courses on 

supervision 5 management 

6. Business professional workshops 

7. Personal development programs 



rmal - Formal 

at Industrial Sites 

Informal Activities 

1. Staff meetings on new information 

2. On-the-job training 

3. Suggested readings 

4. Problem solving 

5. Self-study courses 

6. Trade journals § books 

7. Weekly meetings 

8. Equipment suppliers seminars 

9 • Maintenance courses 

10* Other companies meetings on 
personnel 

11. Customer meetings on new 

machines 

12. Production schedule meetings 

13. New machine brochures 

14. Public or private industry 

literature 

15. Refresher course for engineers 

16. New techniques tape series 

17. Customer visits of vendor plant 

18. Electrical 5 electronic 

maintenance course 

19 • Sales people product demo. 
20. Library 

1. First aid § CPR training 

2. Safety self-programmed text 

3. Human relations meetings 

4. Production 5 promotion meetings 

5. Management sessions 

6* New personnel § customer 
training 
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Specific Courses Taken or Needed by Scientists and Engineers 

Bioengineering (Biochemical) 

Bacteriology 
Brewing 

Brewing processing 

Bulk canning 

Fermentation technology 

Food processing/food science 

Microbiology 

Microscopy 

Sanitation 

Business Administration 
Accounting 

Advertising/copywriting 

Basic building operation/housing construction 

Budget planning 

Business administration 

Business strategy 

Construction (legal aspects) 

Cost accounting/analysis 

EEOC topic related to Corporate Law 

Employee motivation 

Employee strikers trust plans 

Exporting 

Finance 

Finance and accounting for non-financial managers 

Financing a rapidly growing company's growth 

Human resources management 

Incorporation 

Industrial psychology 

Interviewing 

Labor relations/collective bargaining/employee relations 

Managing change and leadership 

Management and manpower 

Management for Professional Engineers 

Management research § engineering estimating 

Management/supervis ory 

Marketing/sales 

Organization and management for small design firm 
Patent and related law courses 
Performance reviews 
Personnel 

Product liability exposure 
Profit sharing/incentive systems 
Purchasing 
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Salary administration 
Sales management 

Small business operation (basics) 
Supervising supervisors 
Supervisory skills for foremen 
Tax changes 
Trade 

Trade Association activities 

Unions, structure § working and their relationship to industry 
III. Chemical Engineering 

Adhesions 
Air dynamics 
Asphalt 

Chemical Coaters Association 
Chemical engineering 

Chemical engineering for non-chemical engineers 
Chemical engineering in plastics 
Chemical processes 
Chemical reactor design 
Chemical safety 

Computerization of chemical processes 

Cooling water treatment 

Energy (conservation) 

Extraction, study of 

Fluids 

Foam coating 

Industrial air handling 

Laminar of dissimilar plastics 

Oxygen plant operation and control 

Oil technology engineering (design) 

Pipe layout and systems and corrosion resistance 

Piping design 

Plastics analysis seminar 

Plastics and application 

Plastics engineering 

Plastics (reinforced composites) 

Plastics (transport and sorption) 

Polymer additives (study) 

Polymer (elasticity) 

Polymer (reology) 

Process control 

Process design and engineering 

Pump application 

Pump life and maintenance 

Thermodynamics 

Thermoplastics (new developments) 
Thermoset 

Thermoset molding ^ 
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IV. Chemistry 

American Chemical Society meeting 

Analytical chemistry methods 

Anal}tical conference (Pittsburgh) 

Biochemistry 

Chemistry 

Corrosion 

C13 NMR workshop 

Gas chromatography 

Gas chromatography, liquid chromatography 

Gas chromatography - MS level 

Glass capillary gas chromatography 

HPLC and thermal analysis 

Organic chemistry (advanced) 

Paint and paint processing 

Polymer science/chemistry 

Radiation curing 

Spectroscopy 

Surface chemistry 

V. Computer Science, Computer Control 

Coding techniques 

Computer-instrument interfacing ' 

Computerization of cost control 

Computer programming/ computer science 

Computers and/or management systems 

Computers for foundry work 

Micro-processors; related to industry 

Numerical control 

VI. Electrical Engineering 

Electrical/electricity 
Electrical engineering 

Electrical engineering for non-electrical engineers 

Electronics 

Electronic pneumatics 

Power distribution system for industry (design) 
Power engineering 
Protective relay seminar 
Numerical control 

Short circuit calculations for industrial plants 
VII . Environmental Engineering 

Air controllers (programmable) 

Air pollution control 

Building a contemporary society 

Environmental engineering 

Industrial hygiene 

Natural gas (end use allocation) 

Noise control in the process industries 

OSHA regulations 
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Pest control application 
Pellitizing § briquetting (conference) 
Plant sanitation 
Safety training 

Sanitary engineering (state code refresher) 

Sanitation . . i .4.- 

Structural design; sanitary engineering facilities 
Waste recovery /pollution control/air pollution 



VIII. Industrial Engineering 

Building retrofit 
Color control 
Cost analysis 
Facilities engineering 

Finite elements (industrial application) 

Fleet management . 

Hazardous material transportation/hazardous materials 

Health/safety (employee) 

Industrial engineering 

Industrial refrigeration 

Instrumentation 

Inventory control 

Maintenance 

Maintenance planning 

Manufacturing cost estimating 

Manufacturing engineering 

Manufacturing systems (flexible) 

Materials control 

Material requirements planning 

Measurement of appearance 

Measurement of indirect labor 

Me th o ds / imp ro vemen t 

Methods and standards 

Money factors (Engineering) 

New product introductions (managing) 

Operations and management (Federal guidelines) 

Packaging line 

Performance appraisal 

Plant layout 

Preventive maintenance 

Production engineering 

Production in jobbing foundaries 

Production planning 

Production and inventory control 

Productivity work measurement 

Project control 

Project engineering management 
Quality control 

Quality control (role of quality) 
Quality engineering 



EKLC 
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Scheduling 
Stiaictural design 

Structural design; industrial facilities 

Systems implementation 

Time management Cpersonal) 

Time study 

Time utilization 

Traffic and Shipments 

IX. Mechanical Engineering 

American Society of Mechanical Engineers SOC. VII workshop 
Automatic control 

Basic refrigeration (Vollrath related) /refrigeration 
Boilers 

Boilers and refrigeration 
Carbide seminar 

Combination of mechanical and electrical 

Control engineering 

Designing machine drive systems 

Designing we Idments 

Drive and mechanical systems 

Equipment re-design 

Engineering/boilers 

Fabrication procedures 

Fabrication topics 

Fatigue failure analysis 

Fire-heating engineering 

Flow induced vibration workshop 

Fluid power system design 

Gear systems (effective design and application) 
Guage design 
Heat transfer 
Hydraulics 

Injection mold design 
Instrumentation and control 
Manufacturing processes 
Material bulk handling 
Mechanical design 
Mechanical engineering 
Mold and tool design 

Nozzle shell analysis techniques (review) 

Nuclear engineering 

Pneumatic conveyor systems 

Power drive train hydraulics 

Power technology 5 pneumatics conveyor 

Refrigeration 

Steel fabrication 

Stress fundamentals (non-destructive testing) 
Systematic layout planning 
Thin shell structures 
Test procedures 

Tube-working procedures (basic) 
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X. Metallurgical Engineering CMetallurgy) 

Foundry I 

Foundry practices 

Foundry principles 

Heat treating 

Heat treating materials 

Manufacturing tooling, metallurgy, internal combustion engines 

Metal decoration 

Metallurgy 

Post-magnetron sputtering on a production basis 

Rutherford can decoration 

Vacuum coaters (proceedings of society} 

Vacuum metalizing 

Vacuum plating topics 

XI. Paper and Pulp Technology 

Computerized jet printing 
De-inking 
Flexography 
' Ink technology workshop 

Paper mill processes 
Paper/pulp subjects 
Paper science 
Problems of packaging 
Pulping conference 
Wood lot management 

XII. P e r s on a 1 De ve 1 opment /N on -T e chn i ca 1 

Agriculture 

Art, dance, drama or photography 

Astrology 

Bar management 

Behavioral science 

Bible study/liturgy 

Body language 

Brainstorming 

Career development 

Certification program 

Chinese cooking 

Communication skills 

Cultural development 

Dale Carnegie 

Decision making 

Discipline (continuing) 

Economics 

EWr - aid to injured 

Engineering refresher for Professional Engineers 
English 
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First aid 

First aid CPR 

Foreign language 

French civilization 

German 

Golf 

Human relations 

Improved performance (coaching) 
Literature searching - for research 
Material science - MS level 
Mechanisms (history) 
Motivation course 
Personal development 
Personal finance 

Positive mental attitude seminar 

Problem solving 

Professional services - sales 

Psychology 

Psychology - developmental 
Psychology (introduction) 
Quality work - desire to do 
Related topics 
Report writing 

Scientist/Engineer skills - upgrading 

Space exploration 

Specifications - written 

Special problems 

Speed reading 

Sociology 

Technical degree (advanced) 

Technology - recent developments 

Total living concepts - personal development 

Written communication 

XIII. Physics (Engineering Mechanics/Mathematics) 

Applied differential equations 

Computer-instrument interfacing 

Dynamics 

Kinematics 

Lasers 

Math 

Math skills - improvement 

Mechanics 

Metric system 

Physics 

Physics or engineering (basic) 
Solar design/solar energy 
Statistics 

Strength of materials 
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XIV. Professional Puvclopmcnt 

Professional ensinecr exam Cpreparation] 
Professional engineer exam refresher 
Professional engineer exam review 

XV. Vocational and Technical Courses 

Architectural/drafting, design/blue print reading 

Auto body work 

Automotive repair 

Blue print and flow sheet reading 

Burner workshop 

Business writing 

Engine mechanics/small engine repair 
General science degree, technologist degree 
Graphic arts 

Heat, ventilation, air conditioning 
Lithography 

Math, reading, writing - basic courses 

Machine shop 

Machinist instruction 

New automated machines - operation 

Office skills - basic 

Offset printing 

Printing course - basic and refresher 

Printing techniques and procedures 

Reading & writing skills 

Sheet metal drafting 

Sheet metal work 

Snowmobile repair 

Technical areas - basic 

Technical topics 

Technical writing 

Technology - A. A. degree 

Tools (use) 

Welding and codes 

Woodworking 
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APPENDIX C-2 

Continuing Education Subject Content Participated In 
And Needed As Viewed By Middle Management 

(N = 192D 













Seminars, 


Organized 








Credit 


Non- 


Credit 


Conferences, 


Self-Study 


TOTAL 


ALL 


TOPIC CATEGORIES 


Courses 


Courses 


Workshops 


Courses 


COURSES 


Technical : 


Taken/Kant 


Taken/Want 


Taken/Kant 


Taken/Want 


Taken/Want 


Bioengineering 


0 


0 


0 


0 


2 


0 


0 


0 


2 


0 


Chemistry 


1 


1 


0 


3 


5 


1 


1 


0 


7 


5 


Chemical Engineering 


3 


5 


2 


7 


15 


13 


0 


1 


20 


26 


Computer Science 


3 


3 


4 


5 


9 


6 


3 


5 


19 


19 


Electrical Engineering 


1 


5 


3 


3 


4 


5 


1 


1 


9 


14 


Environmental Engineering 


0 


4 


1 


1 


15 


5 


1 


0 


17 


10 


Industrial Engineering 


4 


4 


9 


8 


25 


15 


0 


2 


38 


29 


Mechanical Engineering 


1 


10 


3 


11 


13 


7 


1 


4 


18 


32 


Metallurgical Engineering 


0 


5 


1 


X 
o 


c 

o 


7 


0 


2 


6 


17 


Physics (Eng. Mech./Math3 


3 


14 


1 


5 


11 


8 


0 


0 


15 


27 


Pulp § Paper Technology 


1 


1 


2 


1 


9 


3 


0 


1 


12 


6 


•Vnratinn f, TprhnolOPV 


5 


3 


3 


5 


9 


10 


2 


2 


19 


20 


Subtotal 


22 


55 


29 


_52 


122 


80 


£ 


ii 


182 


205 


Non-Technical : 






















Business Administration 


11 


20 


15 


8 


46 


29 


8 


3 


80 


60 


Personal Development 


7 


2 


10 


4 


16 


8 


3 


4 


36 


18 


Subtotal 


11 


22 


25 


11 


62 


37 


U 


I 


116 


78 


GRAND TOTAL 


40 


77 


54 


64 


184 


117 


20 


25 


298 


283 
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Types of Organizations Offering Continuing Dducation, fi Top Management 
5 Employees CN=116) Past Participrtion f, future Needs 
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Organi zation 

UW EXTENSION 

UW SYSTEM (4- Year] 
General 
In Study Area 
Superior 
Stevens Point 
River Falls 
Stout 

Eau Claire 
La Crosse 
Green Bay 
Oshkosh 



Subtotal 

Outside Study Area 
Platteville 
Madison 
Whitewater 
Milwaukee 
Parkside 



Subtotal 

UW CENTER SYSTEM (2-Year) 
General 
In Study Area 
Marinette 
Sheboygan 
Marathon 
Manitowoc 



Subtotal 

Outside Study Area 
Baraboo/Sauk 



Past 



10 



0 
1 
1 
1 
7 

1 

25 

36 



11 



13 



4 
1 
0 
0 



None 



Future 
19 

27 

2 
1 
5 
5 
7 

3 
34 

57 



2 
0 
2 
4 
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Organization 

VTAE SYSTEM (2 -Year) 
General 
In Study Area 

Indianhead District 
North Central District 
District #1 
Western District 
Fox Valley District 
Lakeshore District 
Moraine Park District 

Subtotal 

Outside Study Area 
None 

P?^TVATE WISCONSIN UNIVERoITIES 

I 'n Study Area 

iawience University 

Outside Study A.rea 
Marquette University 
Mil. School of Engineering 
Mad ison Business College 

Subtotal 

NGN -WISCONSIN UNIVERSITIES 
University of Minnesota 
University of Michigan 
Ohio Stats University 
Gustavus Adolphus 
St. Thomas 

VT of St. Paul, Minn. 
Minnesota Drafting Inst. 
University in S.E,, USA 
University in Mid-West, USA 
University in N.E,, USA 

Subtotal 



Past 

30 

0 
6 
4 

4 
21 
JO 

47 



2 
1 
1 



3 
1 
1 
1 
4 
2 
0 
1 
2 
1 

16 



Fut ure 

19 

18 
7 
0 
5 
9 
4 
0 

43 



0 
0 
0 



4 

0 
0 
0 
0 
0 
1 
1 
0 
0 
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Or};anizat ion Past 

PROFIiSSIONAL ASSOCIATIONS 

American Institute of 2 
nicctrical linginecring 

American Institute of 1 
Industrial Hngineering 

American Society for Metals 1 

Instrument Society of America 3 

Amer. Inst, of Chemical Eng. 5 

U.S. Brewers Association 1 

Chemical Coatcrs Association 1 

American Welding Society 2 

Tech. Association of Pulp 4 
5 Paper Industry 

American Management Association 6 

National Engine Parts 1 
Manufacturing Association 

Associated Builders and 1 
Contractors 

American Chemical Society 3 

American Foundrymen's Society 4 

Numerical Control Society 1 

National Machine and Tool 2 
Builder's Association 

N.E. Wiscon. Industrial Assoc- 2 

Society of Manufacturing Eng. 4 

Society of Plastics Engineers 6 

Flexographic Technical Assoc. 1 

Fabricating Manufacturing Assoc. 1 

Plastics Institute of America 1 

National Petroleum Refiners 2 
Association 

Marinette-Menominee Manufacturing 1 
Association 

Twin City Purchasing Association 2 

American Society of Mechanical 0 
Engineers 

Others Not Specified 14 

Subtotal 70 



Ajipondix C-3 

Past Puturo 



OTHERS 



Parent Company or Sample 

Company 47 

Manufacturing Private 
Industry 



77 10 



12 2 



Educational Private 
Industry 

Government gencies 8 0 

Consulting Firsm 4 0 

Trade Journals 5 0 

Local Service Organizations 2 0 

Chambers of Commerce 1 0 

Most Qualified Agencies 3 26 

Local High Schools ^ 

Subtotal 159 45 



GRAND TOTAL :*'S0 238 



158 



ArrDiDii C.4 

Trptt •f Orjuttird ( Cunrlnulni Nucitlon AciltltUi 
HI4«II« H4n«|r»^n; ririlclp4l^ In (<^iiO 
I aautil Lll* Orrirtd tn th« Fuiuri (N*l«3) 



Stiiniri 

Criiiit Kun*Crtdt1 Conrirtncfi 
Court ri Cwinri _ »ntLiHffp^ , 

P»n/Futurt 



0ri«itlti4 

StlfSlurf/ 



iM imssicM 






1 


3 


1 


1 


0 1 


10 3 


|llM*K|!tCCMSIN UNIVEISITIU 


























Vn\v, of lllnntioti 2 


0 






C«Rflrtl 


0 


4 


0 


7 


1 


3 


0 2 


1 \t 


Univ. af NIdilfan 




1 


0 


I* StiKl^ 4r«t 
Siip«rtQr 


0 


0 






0 


1 




0 1 


Univ. ef Northtni 

ICMB 




1 


0 




s 


s 


1 


3 


* 


1 






VT Of led Mini 
NlnTTvieti 




3 


0 




s 


t 


0 


4 


0 


2 




S 11 


loMB Stita iMlv. 1 


0 






scout 


1 


0 


1 


0 








2 0 


Cuitivui Aoaipnut 








Cbu Ctalrt 










Q 


] 


1 0 




St. ThoMf 








La Croii* 


0 


0 












0 


Fochrilcr Initltuti 








Crtvn Itf 


0 








J 








Of Trchi^oiofr 








Oihboih 


12 


74 






Q 


2 




26 


Univ. In S.E., USA 1 


0 






Sublotil 


23 


4S 


2 


13 








33 72 


Unlv. In Kld'Vist 3 

USA 


0 






Outildr Study Ana 


















Univ. la Mcit, USA 








PlBttivlUa 


0 


0 














Univ. In USA 








Hadlfsn 


0 


s 


( 


0 


It 


3 






























Si*totil t 


0 


s 


0 


Miltwatcr 


0 


0 






















MlUaukia 


i 


0 


1 


0 


t 


0 






PROFESSIONAL ASSOCIATIONS 










. e 


0 














Cmaril 








SiAtef Bl 


i 


i 


7 


0 


n 


J 






Society of PliitlCi 




1 


2 


UM ClVrri SYSTEM 


















Aiacrlcan Instltuta 


























of Industrial Cn|. 








Cnaril 






0 


i 
















In itv6y Arta 


















Aacr. Production 1 
























Invcntoty Coatrol 








Harlhattt 






1 


0 


1 


0 






Soclity 








Fox Vallir 






» 


2 


0 


1 






A«er. $oc. of Hrth. 








Fond du Uc 






0 


t 










Enflrvtccs 








Sfirhoycift 






0 


JL 










InstnMnt Soclttf 
of Awtrict 








SiAtotal 






7 


It 


1 








Astr. Initltuto 









Out St da Stwd/ ATna 
Nana 

VTAI STSTIN 
Ctnoral 
In Stiwiy Ar«a 



RMnalandtr 






2 


0 










Msusau 


1 


0 


3 


0 










Stavanf Polat 










3 i 








Hlflconslo toplda 






1 


0 


1 0 








Cau CUlrt 


1 


0 


1 


0 


0 1 


0 


1 




Apptatea 


2 


3 


t 


0 










Clavoland 










1 9 








pond du lac 


I 


1 






2 t 








SiAtotal 


t 


4 


12 


0 


• 3 


2 


3 


21 10 



Outslda Stud/ Aran 
Nmo 



nivAn HiscossiN msrnvrKns 

In Stwdy Arao 

Ukalaiwl Callaia 0 1 
Putt Ida Stu^ Araa 

Mar4uatta Univ. 2 0 

mi. Sdiaol of 
fntlnorlnt _^ _^ 

S«Ai«tal 3 1 



CrtdU 
Cuurif I 



Ncm*Crrd|t 
Cmir^ri 



Sf aiiniri 
Cnnff rrnrra 



Pmi /Futura Pait/FululB fiil/ f utme P<i!/FuHira 



Organl ted 

Srlf-fttudf TOTAL 

^••t/Fulurw 



of Chtm. Enf . 

National Soclatr of 
Profffislonal Eng. 

Chraical Coatars 
Aiioclatloa 

Tachnlcal Asfoc. of 
Fulp % Papar Indus. 

AA«r, Foundfir*m*a 
Society 

)latlonal Aiioe. ef 
Hoaia HanufaCturan 

HuMflcal Control 
Society 

Soc* ot Hinu/ac. Eng. 

5oc. of Vaniuai Coatars 

Soc. of Plaatlea 
Induitrlal 

International 
• fowdar last. 

Prlntar Industrla* 
ef Aaarlea 

AMar. Htna|a»ant 
Aiioclatloa 

Flaaofraphlc Tach. 
Aiaoclatloa 

National lefiaaxjr 
Aiioclatlon 

Si*tetal 0 

0TKt»5 

Parant Co./Co. 
Itaalf 

Kanuf. Private ladus. 
Any Orfanltatloa 
Quallflad 0 
Caasultlni PlTM 
Covarnatnt A|aney 

Educatloa* Private 
laduitry 

Qiubttt ef Coai^rce 
SubtetU 0 



flWm TOTAL 



23 
10 



1 0 

2 0 
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Company Continuing Education 
Past Expenditures and Future Allocations 
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AlMMiNDIX n-1 

Continuing liducntion Tuition Roimbursemont nxpcncUturcs 
for 1976, 1977, 1978 



Dollars Spent 
None 

100 

200 

300 

400 

500 

600 

700 

800 

900 
1.000 
1,100 
1.300 
1,400 
1,500 
1,700 
2,000 
2,300 
2,600 
4,000 
5,500 
6,000 

6,600 

9,100 
12,000 
15,000 
20,000 
61,300 

Total Companies 
Responding 

Median $ Spent 

Mean $ Spent 



1976 
5 
1 

1 
2 
1 
1 
1 



2 
1 



1 
1 
1 



20 

$400 
$1,580 



il of Companies 
1977 
4 
2 
1 
1 
, 1 
2 



1 
1 

1 
1 
1 
1 



21 

$500 
$2,138 



1978 
4 
3 
1 



i 
1 
1 
1 



2 
1 



1 
1 



22 

$800 
$5,268 
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APPRNDIX n-2 

Other Thon Tuition Continuing Ilducation 
nxponditures 1976, 1977, 1978 



Dollars Spent 
None 

100 1 



200 
300 
400 
500 
600 
700 
800 
1,000 
1,200 
1,600 
1,800 
1,900 
2,000 
2,100' 
2,200 
2,400 
2,600 
3,600 
5,500 
24,000 
30,000 
40,000 



Median $ Spent 
Mean $ Spent 



,1/ nf rnmpfinic.s, 
1976 ^ 1977 1223. 

3 4 



1 1 



2 2 

1 

2 1 

1 



2 

1 
1 



1 

1 



1 
1 

1 
1 

3 3 3 

1 1 1 

1 



Total Companies jg 19 19 

Responding 



$500 $850 $650 

$2,084 $2,663 $3,242 
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Total UiitiiiHitotl Continuing Rclucotlon 
Uxponcllturos Cor 1970, lOM), mi 

II of Coinp ni)J:Q3^ 



Do U tirs A 1 1 oc iijMK[ 
Nono 

200 

300 

400 

500 

600 

800 

900 
1,000 
1,100 
1,500 
2,000 
2,500 



J1079 
2 



1 
1 
1 

1 
1 
2 



iQon 

2 
1 



2 
1 



2,800 




3,000 




3,700 


1 


4,000 


1 


4,500 




5,000 




6,000 


2 


6,500 


1 


7,500 




8,000 




8,500 




15,000 


1 


20,000 


1 


70,000 


1 


76,000 




82,000 




Total Companies 


19 


Responding 


Median $ Allocated 


$2,165 


Mean $ Allocated 


$7,526 



1 
1 
1 



1 
1 



17 

$2,250 
$8,518 
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1 
1 



1 
1 
1 

1 



17 

$2,333 
$9,206 



